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LETTER OF TRANSMITTAL. 

To Hon. George C. Pa*dee, Governor of California, and the Honorable 
the Board of Trustees of the State Mining Bureau: 

Gentlemen: I have the honor to transmit Bulletin No. 37, "Gems, 
Jewelers' Materials, and Ornamental Stones of California," which has 
been compiled by George F. Kunz, A.M., Ph.D. 

The industry of which this Bulletin treats is comparatively a new one 
in this State, but it is of growing importance, as the increasing annual 
value of the output of the subjects enumerated will testify to. 

Much care has been exercised in the field investigations, and a very 
complete examination has been made of all of the various deposits 
which have been found. 

The greatest courtesy has been shown to Field Assistants by the 
owners of the deposits, and much needed assistance has been extended 
in many ways. I shall not mention specifically the parties to whom 
the thanks of this department are owing, but due recognition is given 
by Dr. Kunz at the conclusion of the introductory chapter, under the 
heading " Recognition. " 

To all who have aided in the preparation of this report, and who have 
loaned and donated specimens to our Museum from their mines, I again 
wish to extend the thanks of this department. 

To Dr. George Kunz, the Bureau is highly indebted for the great care 
he has exercised in the preparation of the work, and without his assist- 
ance, and the use of the valuable data he has collected concerning the 
Gem Industry in California, this publication would be far from 
complete, and in extending our thanks to him, I do so with a full 
knowledge of the valuable assistance he has rendered. 

Very respectfully, 

LEWIS E. AUBURY, 

State Mineralogist. 

San Francisco, June 30, 1905. 
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GEMS, JEWELERS' MATERIALS, AND ORNAMENTAL 
STONES Of CALIFORNIA- 



By GEORGE F. KUNZ, A.M.. Ph.D. 



INTRODUCTION. 



In preparing this report upon the gem-minerals of California, a few 
;encra] considerations may he noted ;ii tin- outset. Prior to the Mexi- 
i war, California was a land but little known — a romantic, dreamy 
'egion of far-away southern life, where the Catholic fathers had founded 
bear missions, and brought the language and the architecture of Spain 
. the shores of the Pacific. With the transfer ol the territory to the 
| States, and the discovery of gold in 1848, a swift and mighty 
bangs set in, and a wonderful era of progress began, which has wa- 
nned to the present time. 

In this great development of California, there may easily he recng- 

lized three distinct steps or staj:e>. the later ones coming in not to 

vplAOe the earlier, hut as successive additions t" the productive power 

f the State. For a number of yearB California was chiefly known ami 

HXqghl as the land of gold, the El Dorado. Later came the develop- 

ii' nt of [lie soil for agriculture — the rich harvests of the great valley, 

.nd the luxuriant horticulture of the southern section, where the fruits 

i southern Europe an- now gathcrej mi su vast a scale. Lastly, within 

w years, has come into view the wonderful richness of the State in 

Band precious stones, he a third aspect of productiveness. With 

. the present report has to deal. 

■ notices of separate observations and discoveries of this kind 

! from time to time appeared, and lists of minerals found in the 

haw been published at various periods in different reports of the 

r surveys and by the State Mining Bureau. These will be enumer- 

1 Farther on.* But thus far there has been no general record of the 
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dialril)iition of California gem-minerals as such; and the facts have, 
moreover, been accumulating so rapidly within a very short time past, 
that they have assumed an importance much greater than before. In 
1890 and 1S92 the full list of the discoveries known was collected and 
pobliahed with other gem material.* 

The discoveries made within the past ten years have been reported 
almost entirely by the writer, in his capacity as Special Agent of the 
I.'. S. Geological Survey for this particular branch, in the annual reports 
on the Production of Precious Stones in the United States, published 
in the Division of Mineral Resources, in the annual reports of tlie 
Survey. All that has appeared in those volumes, together with a large 
amount of additional material, earlier and more recent, and much of it 
from personal communications and other unpublished sources, has been 
brought together, and corrected up to the date of going to press, so as to 
present to the people of California a general conception of the wealth of 
their State in gems and preciousi stones. It is hoped that this work 
may give an impetus to further discovery and advance. The develop- 
ments in this line during the last four years, especially in southern Cali- 
fornia, are phenomenal, and have not been paralleled by those of any 
other State or country. They seem, however, only to have commenced, 
and it is quite possible that in a few years many new and important 
discoveries will he made in this region, and California be known as one 
of the greatest gem-producing countries of the world. Hence, while this 
report is designed to comprise all gem-minerals found in the State, it 
will deal especially with the newest region of discovery. 

It is time, and it i- lit, that this body of information should be given 
to tlir people of the State; as many of her mineral products are better 
knoi 11 and better represented abroad than they are at home. Altogether, 
probably more than a billion dollars' worth of gold, gems, and minerals 
of California have been diffused to the ends of the world — the first aid- 
ing in commerce and strengthening the banker, the others forming the 
Ornaments and the pride of important museums and other great collec- 
tions. The tourmaline, spodumene, rock-crystal, and other gems — as 
familiar now to experts and collectors as the gold itself— have been 
better known to the residents of Russia, Spain, or Germany, than to the 
inhabitants of the Golden State whence they came. It is a singular 
fact that these genie are better represented in the American Museum 
■ >f Natural History in New York, the United States National Museum 
ai Washington, the British Museum in London, the Musee d'Histoira 
Naturelle of Paris, and other great institutions in the iiast and abroad, 
than they are in the State Mining Bureau of California or the State 
University at Berkeley — both of which have collections that rank well 
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GEM-MINERALS IN CALIFORNIA. 

l he (Uetrlbuti I gem-minerals in California may l" 1 vary l" 1 Uy 

outlined somewhat as follows: 

I. Tli. .-■ [oW region of the central and Dorthei 

ties along the western base •>!" the Sierra Nevada; in thia an bond the 

ich (or Jewell] and orn mtal work, and the- 

: diamonds. Thi se lattai dooux I la ! hi ejold- 

bearing gravels, sometimes ol the surface placet*, but generally of the 
Id rival i" 1 '!- now covered and compacted by lava-flowe I" these last 

also is found much ol the agattxed and opalised \> 1. which 

iable d! ii-'- as an orna tal stone In the same, grave] fill- 
ing of an ancienl stream bed, in I al u alec been found 
■ it'ni deposit ol transparent <|tiartz crystals (rock-crystal) of 
great sin-, n bicb have j ii Ided some ol the Bneai mat* rial lor art work 
rm known anj where. These occui rences, it Is true, an advi 

In the nature ol mines thai can yield any permanent supply 
Bill the] have been found, ind may be found again iit any tinv Ow 

tit is different in this respect, i 

ertain ol the quarti mines maj be relied upon }-■■■■■ 

tmonds found in the gravels are neither nu rous not large, 

■ of them are beautiful and all ol thei interest. 

Lirrvnce will I"- described further on in some detail All have 
■' incidentally, and no search foi tiieni has ever been made. 

■ -ugi;i'-iiiin~, hnwevci . ma; 
■ the I". S. Geological Survej is projecting a special study of 
ind the Pacific States, 11 
would seem n"! unlikely that if some attention wen paid to ll 
I r diamond, il also might be found in thia i iploral 
the diaiijHinI i- one of the heaviei minerals and is almost il ' 
»irt wiii> in tin ild and platinum. 

{2) The ' itor used in Hit- South Ifi 

■! tlir .J. tin keen observation ■ 

i of KimborU-j 

■ ■ 
■ 
that while almost nil oilo-i mted with 
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mutton tallow, when such a board is vibrated or " jigged," all diamonds 
present remain adhering to the tallow, and can thus be separated. 
With a contrivance of this kind, diamonds down to the size of a pin- 
point are at present saved in the South African diamond washings, 
while otherwise they would surely be lost. 

II. There is next the region of Tulare County, centering around 
Yisalia. where the recently developed chrysoprase mines occur at 
several points. This rare and beautiful stone exists here apparently 
in some abundance; and associated with it are a number of other forms 
and varieties of quartz minerals capable of use in the arts for orna- 
mental purposes, such as rose-quartz, chrysopal, etc., besides several 
species of garnet, some of which have yielded material for gems. 
Another interesting and rather peculiar stone found in this section, on 
the borders of Tulare and Fresno counties, is that named by the writer 
rah'fornitp — a compact green variety of vesuvianite, that perfectly 
resembles the celebrated ornamental stone known as jade, so much 
prized in the Orient for elegant art-work. This is also found in Siski- 
you County, at the northern extremity of the State. 

III. The desert region of the southwest, bordering on Nevada and 
Arizona. Here, in a country arid, barren, and desolate, consisting 
largely of volcanic rocks, are found some interesting localities of opal 
and of turquoise, the latter giving evidence, as in Arizona, of long and 
extended working by prehistoric trills, who have left their stone tools 
and their rock inscriptions ground their old places of labor. These 
turquoise mines occupy a considerable area in the northwestern angle 
of San Bernardino County, and are operated by the Himalaya and 
Toltec mining companies. The latter company has three groups of 
mines, all of them patented, situated on the great desert, about 100 
mile- northwest from Needles station and about 50 miles north of 
Manvel. which is on a branch of the Santa Fe railroad. The three 
mining center- are some (> miles apart, in the old Solo Mining. District, 
and are known as Kast Camp. Middle Camp, and West Camp, the latter 
being within 20 miles of Heath Valley. The altitude is between 5000 
and tiOOO feet, and as there is no water at either camp, it is necessary 
to draw it over mountains from 1 to 5 miles. The same company also 
operates turquoise mines in Nevada, some W miles due east of the 
other>. 

The other company, the Himalaya, has a group of five mines in the 
siinr district (the Solo), but >ome distance from the former, being about 
«»o mile- wot of Manvel. reached only by team. These claims are all 
on one ledge, which U described as a "hirdVeve porphvrv" with some 
granite. >trikimr north and >outh, with a dip of 75 degrees west. Tur- 
quoise is t he only gem found, and occurs in pockets surrounded bv a white 
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able substance, said to be a lime silicate. Two shafts have been sunk 
to b depth of 80 fori, hul no turquoise was found below half that depth; 
iiinl fiuin there up most of the material has been stoned to the surface. 
All the work was done by hand, with giant powder, and was laborious 
and costly, and has been suspended since February, 1903. During the 
last year of working, the amount shipped was 431 pounds of matrix 
and ordinary turquoise, and 4!) pounds of picked material. 

IV. The most remarkable gem-region of the State, however, is that 
developed within a few years past in San Diego and Riverside counties, 
at several localities where lithia minerals occur, among which the gcm- 
tourmalines and gem-spodumenes are especially prominent. Besides 
these, other gem-minerals, have lately been found in adjacent or asso- 
i i;ited workings, especially topaz, transparent epidote and axinite, pink, 
green and blue beryl, and cssonite garnet- the whole forming an assem- 
blage of such minerals that is scarcely, if at all, equaled anywhere in 
the world. Many of these mines are as yet only prospects, or trial 
openings; but the indications are that the region is full of possibilities. 
Lack "i water and fuel are the chief obstacles thus far to a much more 
extended development. 

In general, it may be said that throughout the granitic region of San 
Diego and Riverside counties there is a widespread prevalence of an 
igneous rock of gray color which is generally called a diorite, with a 
little disseminated quartz and mica (biotite); some samples, however, 
li.'t. T C. Hopkins, whose account is quoted further on, determined to 
be gabbro rather than diorite. This rock, and the granite, appear in a 
Mries OJ ridges, or mountains, with a prevailing north and south course, 
and are traversed by dikes, or perhaps, as Professor Hopkins thinks, 
veins, of pegmatite— very coarsely crystallized granite. These have a 
general direction of northwest and southeast, and dip southward or 
-< ml li westward at varying angles at different points. It is in these peg- 
matiti' veins or dikes, which vary more it less in their structure, but 
|..is-<— great general similarity, that the gem-minerals are found. In 
rin in. irs jriven further on as to the several mines, these special features 
will he stated in detail. 

There are in this region several centers of occurrence, as thus far 

recognized, Of two somewhat distinct types— thusi' yielding lithia min- 

-■1 il- fl itli gem-tourmaline and sometimes gem-spoduuuene, and those 

yielding principally garnet, beryl, and topaz. Of the former, three are 

v to be noted, in San Diego County — (1) the Mesa Grande 

mines, which yield crystallized gem-tourmalines of splendid quality. 

... lusivi'ly; (2) the Pala district, in which there are three 

: nlges - Pala Mountain on tie.- west, with the great lithia mines 

1 some colored tourmaline; Pala Chief Mountain, in which are found 
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very fine tourmaline and the new and remarkable gem-apodumane 

(kunzite); and Hcriart Mountain on the east, with a number of open- 
ings yielding both tourmaline and kunzite; then, northeast of these, in 
Riverside County, there is (3) the region near Coahuila, in the San 
Jacinto Mountains; here was the first discovery of gem-tourmaline in 
California, so far as known to the whites, and kunzite and other lithia 
minerals have recently been found in association with the tourmaline. 
There are also other localities between this latter and Mesa Grande, and 
prohably many others may yet be found. About half-way between 
Mina Grande and Pala is a fine beryl mine, near Rincon. 

The other class of mineral localities appears to lie along a line some- 
what southwest of those just noted, extending from near thi 
boundary, at Jacumba, northwest to Ramona and perhaps beyond 
following the general strike of the pegmatite veins, and almost exactly 
parallel to the line from Mesa Grande to Pala. At Ramona are found 
abundant fine garnet (essonite), with topaz and beryl, notably the rose 
variety, but not much tourmaline, no kunzite, and in general little of 
the lithia minerals. Around Jacumba are found Iteryl and essonite 
garnet (often called hyacinth); the latter is abundant, and atone or 
two points bus been worked for several years to some extent. Jacumba, 
or Jacumba Hot Springs, is close to the Mexican line, some "JO miles 
east of Campo, and almost on the western edge of the Colorado Desert. 

With regard to the character of the rocks, and the relation of the 
minerals thereto, the following statement from Prof. T. C. Hopkins, of 
Syracuse University, Syracuse, N. Y., is very instructive* Of particular 
interest is his distinction between the gem-minerals of the pegmatite 
veins in the gabbro (diorile) and in the granite. In many of the notes 
on special features of the several mines, given further on, will lie seen 
phases of the vein-structure that Professor Hopkins here mentioRB, 
especially the differences between the tipper and lower sides of the vein, 
which are constantly alluded to. The pockets in which the gem-, ry si id- 
occur are usually in a somewhat central zone; almve is the more I vpical 
pegmatite, and some of the dcscril>crs use that name only for this |>or- 
tion; below lies a finer-grained feldspathic division, which is commonly 
called the "line-rock," from its being so often lined or banded witli 
minute garnets, as I'rofessor Hopkins describes, or in some cases wiib 
minute Muck or blue tourmalines. The question between gabbro and 
dioritr. for the rock traversed by the pegmatite veins, or dikes, mav 
well be one of locality, as Professor Hopkins concedes in part. The 

roelt J Vtry in constitution at different points, as it does in physical 

structure. At one or two places, especially near Dehesa, ii takes on the 
peculiar c 'retionary character known as orbicular diorile, and this 
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= which are formed in the 
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| These rocks form a range 
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p running through the treat 

£ and west central portions 
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'; , into the gabbro und some- 
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J gabbro varies oonaiderablj 

w * in both color and texture, 

P ^ In places it is finely cryetal- 
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'£ with its characteristic eoi- 

t ouinar structure, ami else- 
where it is quite eoarse- 

a grained and massive. The 
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itcs, bul ncarlyalloftherieh 
gem -I -taring veins are in 
cook The rich tourmaline and kunziie veins at Fala and 

Mesa lirimdi; are all in the gabbro. The topaz, garnet, and beryl veins 
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at Ramona are in the granite. The veins are locally very numerous; 
in sQme places in. the vicinity of Ramona they form nearly half of the 
rock mass. The gems invariably occur in pockets in the midst of the 
pegmatite — not always the exact middle of the vein. Generally the vein 
on one side of the pocket is more coarsely crystalline than on the other 
side, and in many instances the finer-grained portion is finely banded 
with small brown garnets. The gems commonly occur embedded in 
loose clay, but occasionally they are attached to the walls of the pocket 
and may even be embedded in quartz or orthociase feldspar. They 
are almost invariably accompanied by crystals of albite, lepidolite, and 
quartz. The latter are sometimes quite large, single crystals weigh- 
ing from 100 to 150 pounds. The country rock has been called a 
diorite, but a microscopic section from one locality proves it clearly a 
gabbro, although it may be diorite at other points. The evidence 
appeared to me pretty conclusive that the pegmatites are veins and 
not dikes." * 

In the summer of 1903, Dr. Waldemar T. Schaller, of the department 
of geology of the University of California, now of the U. S. Geological 
Survey, visited the tourmaline and kunzite mine recently opened on 
Pala Chief Mountain, and reported upon the occurrence in detail. 
His account of it will be cited further on; at present it is merely men- 
tioned as an authoritative description of this locality, giving the same 
general facts as indicated over a wider area by Professor Hopkins. f 

The general geology of the granitic region of southwestern California, 
in which these remarkable developments of minerals have recently been 
made, has been repeatedly described, but never very fully or exactly 
determined. At the time of the second geological survey, under Prof. 
J. D. Whitney, 1860 to 1865, the whole region was little known or set- 
tled, save at a few points on the coast. Professor Whitney gives certain 
broad outlines, but not based upon any detailed examination of that 
part of the State as a whole. He points out the disappearance of the 
Great Valley, with its clear definition of the two mountain systems on 
either side, the Sierra and the Coast Ranges, and the apparent inter- 
mingling of the two, as the Sierra bends toward the southwest, cutting 
off the central valley. This south westward extension of the Sierra passes 
across what is now Kern County, and, with the Tehachapi Mountains, 
divides it into two well-marked portions. Professor Whitney observes 
that it is only by the age and position of the sedimentary rocks, and 
not by any topographical features, that the mountains below this line 
can be judged as to their relations. As the two systems approach and 
intermingle, the lines of disturbance are so closely related, and so influ- 

* Letter from Prof. T. C. Hopkins, dated January 11, UHto. 

t W. T. Schaller, Spodunicne from San Diego County, Cal.; Bull. Pept. Geol. Univ. 
Cal., Vol. Ill, Sept., 1903, pp. 263-275. 
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enced by secondary ones, that the topography gives no clew to the actual 
facts of structure.* 

His determination was that the Coast Range ends at about San Luis 
Rey, and is not traceable farther south ; and that the principal moun- 
tains of what are now San Diego and Riverside counties belong geolog- 
ically and orographically to the Sierra Nevada, which stretches on 
southward to form the long peninsula of Lower California. 

This close relation of the region under consideration to the system 
of the Sierra was recognized and confirmed ten years later by Prof. 
W. A. Goodyear, who made a reconnaissance of the country in 1872. 
His notes were published many years afterward, in the eighth report 
of the State Mining Bureau, 1888. They are clear and vivid in their 
topographic portrayal. He describes f the geological and geographical 
features of San Diego County (including also what is now Riverside 
County) substantially as follows: 

The broad mountain range which, stretching south from the San 
Bernardino Valley, occupies all the western part of San Diego County, 
from the Pacific east to the Colorado Desert, and south to the Mexican 
line, is essentially a region of granite, nine tenths of it being composed 
of this rock. Along the coast it is flanked by Tertiary sediments; and 
much of it, especially in the eastern part, is traversed by belts of 
highly metamorphic schists, micaceous and hornblendic, with a prevail- 
ing northwesterly course. The detailed topography is exceedingly 
complex, the ridges trending in different directions and inclosing 
vallevs at various altitudes. 

Along the shore extends the Tertiary mesa, which rises gently east- 
ward, and sometimes reaches far inland among the mountains, to 
heights varying from 500 to 800 feet. The mountains gradually increase 
in elevation, until at some 50 miles from the coast they form a crest 
line of some f>000 or 7000 feet, from which they fall off steeply and 
rapidly on the eastern side some 5000 feet to the western edge of the 
Colorado desert; thus resembling, says Professor Goodyear, on a smaller 
scale, the form and contour of the true Sierra Nevada, f 

Such is the general character until the northern part of San Diego 
(now Riverside) is reached, when a more east and west trend appears, 
culminating in the grand peak of San Jacinto, near the San Bernardino 
line, whose height is given by Lieutenant Wheeler as about 11,000 feet. 

I'rofessor Goodyear then describes in some detail his examination of 
the rocks and the structure; in ascending the canon of the San Diego 
and traversing the ridges and valleys to Ramona, Ballena, Santa 
Ysabel, .Julian, and Banner, some of which are in the region of the 
recent discoveries. Everywhere the predominant rock is granite, of 

♦<;«m»|. Survey of Cal., Vol. I. IMm, pp. HJ7. 1(>S. 

* California Stair Mining Bureau, Kept. VI If, 1XS8, pp. 51G-.Y22. 
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varied type, sometimes becoming a syenite, "consisting of feldspar and 
hornblende, with but little quartz and almost no mica, which might 
almost be called a diorite." This latter rock is now recognized as a 
distinct formation from the granite, as elsewhere described herein. He 
notes the occurrence of the orbicular diorite at several places, saying 
that the granite "often contains dark-colored hornblendic nodules, 
* * * whose texture is still granitoid." The pegmatite dikes, now 
found to be so rich in gem-minerals, are well described, as follows: 
" The granite country here (t. e., near Julian) is frequently traversed 
by veins of very coarse granite, which sometimes furnish plates of 
mica one to two inches in diameter, with correspondingly large blocks 
of feldspar"; he also noted the black tourmaline crystals in the same 
veins, but did not encounter the colored ones. 

The ascent of Cuyamaca Mountain is then described; and the general 
features of the whole region, as seen from that fine point of observation, 
are so clearly presented that it is well to quote them in detail. The 
view is extensive and grand — northward to the San Jacinto and San 
Bernardino mountains, westward along the coast and out to sea, and 
southward far into Mexico; northeast lies the Colorado Desert and the 
Coahuila Valley, and a long stretch of the San Bernardino Mountains 
running toward the Colorado River along the northeast side of the 
desert. 

"From this standpoint," Professor Goodyear says, "the whole country 
from just back of San Diego * * * to the western edge of the 
desert is like an angry ocean of knobby peaks, more or less isolated, 
with short ridges running in every possible direction, and inclosing 
between and among them numerous small and irregular valleys. As a 
general rule, the higher peaks and ridges rise from 1000 to 2500 feet 
above the little valleys and canons around their immediate bases. 
But in going eastward from the coast, each successive little valley is 
higher than the one * * * preceding, and the dominant peaks and 
ridges also rise higher and higher * * * until we reach the irregular 
line of the main summit crest, or water-divide, * * * when the 
mountains break suddenly off and fall within a very few miles from 
4000 to 5000 feet or more, with an abrupt and precipitous front to the 
east, to the western edge of the desert. It thus follows that this chain 
of mountains, as already stated, though made up of a confused mass of 
minor ridges and peaks of granite, having in their detailed topography 
but little connection with or relation to each other, nevertheless has a 
general orographic form very closely allied to that of the Sierra Nevada 
in the more central portions of the State." 

In the volume published by the Miners' Association, in 1899, for the 
California meeting of the American Institute of Mining Engineers^ tlu; 
following similar, though much more recent, accowul \& ^vs^xv ^s> \s> \\Cv*> 
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region, Referring to the mineral wealth of southern California, that 
li'nii in defined as that portion of the State south of the Tehachapi 
Mou ut ii inn — ** which unite the Sierra Nevada and Coast Ranges, inclos- 
ing (In* upper (i. <'., southern) end of the central valley, and topograph- 
ically dividing the State into two regions of distinct characters." The 
belt on the went in fertile, salubrious, rich, and prosperous, the mineral 
resources are chiefly oil and asphalt; otherwise, the mineral wealth of 
southern California lies eastward, in a very different area, comprising 
most of Sun Diego, Riverside, San Bernardino, and Los Angeles coun- 
ties The chief mining region is the desert country east of the Coast 
Manxes, M a region of rugged mountains, bare and forbidding hills, and 
naiidy plains, divided by a series of mountain elevations into the Mojave 
and Colorado deserts." (iold and other mines exist all through this 
arid country, in which the rocks present great diversity, of all ages and 
types, the igneous ones being very numerous and marked. This report 
was chictly concerned with gold mining; but the general presentation 
given is very good, and may well be taken here as descriptive of the 
recently developed gem-regions of southern California. 

The two contrasted areas above noted have their separate types of gem 
production — those already mentioned as III and IV — in the extreme 
southern part of the Slate. The fertile region on the west is the Tertiary 
plateau or coast mesa; then comes the broad zone of granitic hills and 
ridiiov >o vividly pictured by Professor Goodyear, and identified by 
Profcs>or Whitney, as in reality the southwestern extension of the Sierra, 
although in it> geographical relations it occupies the place of the Coast 
Kauiic Through thi< hilly /one run the pegmatite veins, so rich in 
\\\\\\a mineral* -tourmaline, kun/ite. lepidolite, etc. — and in garnet, 
Is i \ ! and topar. at many points from the Mexican border to the heights 
of the San .tacinto Mountains. Then comes, on the east, the steep 
tallm* oft of the mountain area. a> de>crihcd bv Professor Goodvear, to 
I he a*,*.d *ttwb of the Colorado \\ sen. lw.:uiod on the northeast bv 
Cv vv lwva:d*.no va^w lv\ otui \\: % .ich, to :he r.orth. lies the Mojave 
IVm-i; n;-.V. \> Iv, .i\ v.^.ut-s In :V.c iVlorado IVsert. among the 
\/,>r, :\s \v ;:; ;;:o opa'. av.d :u:\;v.o>f *oos':::e< mentioned under 
\\\ -v . o( ; c "a;;,-i fv. ".v.* o-\ :V.«- Sar. Iv rr.srdino heights, and 
,»■.",•* *\\ .\ % .o ■. ■, n i*;\\avd '.:*. \^\.;.i:t ;;*• : . \r:;^r.A. 

vu w.v,,v . : .-\ >'/-. ;'.;-. /• ' :■ cr.iV.:::o hilloountrv— that 

\s. ■■■ ,v v* ■* v\. \ *.s* 4.":V..^.:gh the other gem- 
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HISTORICAL OUTLINE. 

I'll" lirst discovery of colored gem-tourmaline in the Slate ;:o<'s hack 

;ir fiii' ai 1X7^. when Mr. Henry Hamilton, in June of that year, obtained 

and recognized this mineral in Riverside County, on the southeast slope 

of Thomas Mountain. These colored tourmalines, now found at a 

number of points, were not encountered hy Professor Goodyear, who 

particularly noted the black tourmalines in the pegmatite veins, in his 

geological tour through San Diego County, in the same year, referred to 

above; bat his reconnaissance was a little south of the gem-toiinn aline 

belt, Some mining was done at this point, and tine gems were obtained. 

In the course of years, three localities were opened and more or less 

worked in this vicinity; so that in the author's report on American 

i-production for 1893, the following statement appeared:* 

''Tourmalines are mined at the California gem mine, the San Jacinto 

:em mine, and tin; Columbian gem mine, near Riverside, California, 

'hese three mining claims cover the ground on which the tourmaline is 

found, and are situated in the San Jacinto range of mountains in River- 

nde County, California, at an altitude of 6500 feet, overlooking Hemet 

Valley and the Coahuila Valley, and 27 miles from the railroad. The 

formation in which the crystals are found is a vein from 40 to 50 feet 

wide running almost, north and south through the old crystalline, roek- 

ivbieh make up the mountain range. The vein in some places consists 

f pure feldspar, or else feldspar with quartz, in others all mica, and in 

hers rose-quartz and smoky quartz. The tourmalines vary in size 

1 almost micrograms to crystals I inches in diameter. They are 

iiiisi plentiful in the feldspar, bin are found in other portions of the 

•mii. sometimes in pockets and sometimes isolated. The larger crystals 

nerally have a green exterior and are red or pink in the center. Some 

f the crystal* contain gr< en, red, pink, black, and intermediate colore; 

.hers again are all of uniform tint — red, pink, colorless, or blue. 

dated with the tourmalines arc rose-quartz, smoky quartz, asteriated 

uartx. and fluorite, and some of the quartz was penetrated with fine, 

air-like crystals of tourmaline, strikingly like a similar occurrence of 

nilile." 

It may seem remarkable that this locality of gem -tourmalines should 
ave been unrecorded in the earlier lists of California minerals given 
tOfih authorities as Professor Blake and Mr. Hanks in the 
•orts of the State Mining Bureau fur 1882 and 1884. But the parties 
ho knew of the occurrence did not make it public for some years, and 
* earlier specimens were taken out quietly and their locality not 
ilged. The writer had posilive knowledge as to the facts, however, 
n<l possesses a fine specimen obtained prior to 1873. 
"George V. Kunx: Min. I :.'.-. U. >.. li.|.i. r. s. 1 ;,■,,). Survey, l«« y- V> vtvyVraxy 
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Tin- Beoond important discovery in thin region was inside, or at I « - l — t 
announced, twenty years later, In 1892, by Mr. C. B. Orcoifr— the great 
loCftlitj of Jithia minerals at Pala. Some allusions to red tourmaline 
from uncertain sources in this part of the State had appeared before: 
lint nothing very specific. In the list of California minerals prepared 
by Prof, William P. BUke in 1880-82* and also quoted in that of 







So. tf. "BRIIiAl, CHAM IH-.lt.' I.Kl'llinl.lTK MINK. I'M. A, 
SAS Hit'," i HlS'TY .-ll'HWNii Till - KM A LINK 
i/KYSTAUB EMBElrtiKO IN THE BOCK 

Mr. Henry ('•■ Hunks:, published in 1884, f references are made to the 
recent discovery of rubellitc, for the first lime in the Stale, associated 
with lepidoHte, "in the San Bernardino range, southern California." 
The general description is precisely that of the Pala specimen*, Wl 
the location is very indefinite. Mr. Hanks refers to the same associa- 
tion under lepidotite, and m<*ntioi).= a ^peciineii Ul t }„. state Mining 
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■ : 1 1 r u , I n in.,' ■ 

■I i-rnlir:il,|, In ,\trm.'t lithium (mill it"* 

■ mhinily ■.- ■ i tfiod hot . Mr. t iroutt, I e first to 

■ ■ ■ : 1 1 ; t \ ! i,., ■.'.■!, 1 1 mu noted by the author In lit- rtporl fur 

!., [olio* hi.' 'iiii ml h m giveni * 

announced .1 ii. '.v and remarkable 

I i" iftline in lepidolite, similar to thai of Rnmford, 

■ f 'iVi iihi, qmi San I, hi.- krv River, In Sen 

■t\, the southern county of California, and it bas i 

the abundance and beauty of the sp< i i hi 

as much as twenty tons having been »en1 East 
I !■■ go I ountj runs the Peninsula ran p 
ml feel between the eoael and the Colorado Desert tn these 

. intrusions snd soini metamorphfc 
West ,,f the summit Uee .1 parallel belt of granitic rook ohaneter* 

ed by dikes of pegmatite, in ■ ■>)" the largest of which occurs this 

eat deposit of lepidolite with UrarmaUne, in Pala, s tlttli ■ 
nith's Mountain, in the Peninsula range, * * * a ledge of li ■ 

■ ubellite ha ■ bi 1 a trao d lor over ball 1 mile, h 1 ■ 

■ granite, penetrating :i norite rook, and Including n 

ccur in the granite, and black tourmaline, 

■1 1 Little green tourmaline. The lepidolite appears In the southern 

irtion, finally forming a definite vein nrhicfa at one point i- twenty 

The rubellite is chiefly In clusters and radiations, several 

■ in dj: ter, also occs I ds, and the ipecflV 

■ »; deep pink tourmaline In tbn lee an remarkably 
it Lbout eighteen tons were I during 1868." 

■ next Important disi over; 
wonderful Mesa Eirande locality, s e SO miles soi I 

having known it 
"t in thnt given hurl 

I'i-.T Tourmaline. But thi tact tltal km ! the highly colored 

s nrr found In Indian graven In tho vicinitj bey may 

mow n and valued > ■ j long time, I*hi 

it tin.' rrmnntaln* 
l the natives bad cei lainl ..ml had 

. :r possession [or some years before the whites kne* 
g about ihfiti. li i- even said that they bad learned hoe :■ ■ 

d thus I., reach the 1 ai Itin In which the iniiKT.if- 
It was not until 1808, however, that this non Famous locality 
i- known to the world 
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The discovery was announced in the author'a report for 1900, on the 

production of precious stones in the United States, as follows:' 

"In 1898, while prospecting in Mesa Grande Mountain, San lli,„.. 
County, California, for lepidolite, a large ledge was observed thai 
appeared to be a mass of this mineral. Tins locality is lit an altitude 
of 5000 feet on the Mesa Grande Mountain, a region in whirl) no 
geological work had up to that time heen done, The h'rst few blasts 
showed that [epidolite was present in quantity, and also in larger and 
more brilliant scales than in the well-known locality at I'ala. CaL 
Both in the lepidolite and in the associated quartz there are magnili- 
i'l'iii crystals of tourmaline, and, as at l J ala, the rubellite variety pee 
dominates. The new locality differs, however, in having the tourmaline 
in distinct, isolated crystals. Many of these arc translucent, or even 
transparent, and occur as large, separate crystals, with perfect prisms 
and terminations. They differ in both these respects from the Pali 
crystals, which are nearly opaque and grouped in radiations almost 
blending into the matrix, which latter is lepidolite, with rarely ever 
any qtiartzite. The rubellite seems the predominating variety at Mesa 
Stands Mountain; but there is also a large proportion of parti-colored 
crystals — i. •■.. those made up of three, four, or five distinct sections, as 
at Haddarn Neck, Conn., and I'aris, Me.; other- present the Brazilian 
type, in which several different colored tourmalines appear, as though 
included one within the other. In the Brazilian crystals, however, the 
interior is generally red, inclosed in white, and the exterior green. 
This eoncentrie arrangement is reversed in the crystals from Mesa 
Grande Mountain, which are generally green in the interior, or yellow - 
green, inclosed in white, with the exterior red. The habit of the 
crystals is also very interesting, in that many of them, when douldy 
terminated, end in a flat, basal torm of pyramid, and are not hetoi- 
morphic, as tourmalines generally are.'' 

For several years, these above noted were the only gem mines of this 
region, and their product was highly esteemed. But in 1902 began a 
rtucees-ion of new discoveries thai have attracted great attention. On 
Pals Chief Mountain and on lleriorl Mountain began to be found not 
mil* Kn£>-COlored tonnnalines, 'ail the novel and remarkable gem- 
spoduuieiie, designated as kunzite. This last-named mineral was found 
by Mr. Frederick M. Blekler, at what i- now known aa the White Quaes 
mine, on Meruit! Mountain, east Of Pala, early in 1902; it is claimed, 
indeed, Ihet he had obtained one or two pieces some time before, I -nt it 
MM not identified. In July, 1902, Mr. Siekler visited San Diego and 
I.,)- Angeles, and showed specimens to local jewelers and collectors, 
none of whom recognised it. The first determination was made by the 
writer, from speci nl bobI bj Mi Btcklet early in 1808, 
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Tlic- great Pals Chief mine, which has given its name to the middle 
One at the three ridges or mountains at Pain, and has yielded magoifr 
cent tourmalines and the largest and finest gem-apodamene crystals, 
was located in May, 1903, by Frank A. Salmons, John (iiddi ns. Pedro 
IViletch, and Bernardo Heriart. The actual discoverers were probably 
tin- two lii-i named, tlie Basque prospectors who had already been 
working and locating claims with the two ticklers, father and BOO, SO 
Heri&ri Mountain, the ridge a little to the east, Mr. Salmons baa boas 
tit* principal Operator, however, of this very notable mine. 

ThefirBt public announcement of these discoveries appeared in the 
writer's report on gem-production in Ibe United States for 1902, having 
bean introduced late, while the report was being printed in 1903.* They 
were also described by the writer in " Science" for August 28, 19113, and 
in the American Journal of Science for September of the same year.f 

.Meanwhile, on September 8, 1902, gem-tourmaline had been discovered 
on Aguanga Mountain, some 5 miles south of Oak Grove, by Mr. Bert 
- nunons. This locality lies nearly east from Pula and south from that 
.- Co&hmla, nexi to be mentioned, and about equally distant from the 
two, some 1"> miles. Kuiuiie has since been found on the same claim. 

Ob May 30, 1903, Mr, Simmons discovered both colored tourmalines 
and kuntite in Riverside County, some 10 miles west of the old Hanoi- 
ton (firat) discovery. The locality is on Coahnila Mountain, about 20 
miles northeast of Pala. The mine was for some time known as the 
Simmons mine, bul bus been sold to Mr, K. A. Fano, of San Diego, and 
is now called by his name. This is. one of the most promising and 
productive mines of the region. 

Tin* discoveries at and around Ramona followed in rapid succession, 
in 1903. Some bad been made several years earlier, but they had not 
attracted much notice. Essonite garnet was, reported near Uamona in 
. by D. C. ('"llier, and also fine epidote. Much of the essonite 
" ; ! " ■" about is of rich color and fine gem quality. 

■I veial mines, with this "hyacinth" variety of garnet and more or 

i of beryl and tourmaline, were located in May, July, and Beptem- 
, 1903. " 

On October 3d of that year, topaz was discovered in the same vicinity, 
W. Booth and John D. Farley. This was a novel and impor- 

nt addition to the gem products of the State. The crystals are of 

irioiis sizes, some of them large, often transparent, and range from 

irle-s to pale shades of blue, much resembling those from the old 

1 well-known locality at Sarapulka in the Ural Mountains. 

;- minerals will lie described further on, in the body of this report. 
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and the several mines will be enumerated, with their special products, 
in the section following. 

As was noted before, the garnet and topaz belt seems to run on a 
distinct and parallel line somewhat southwest of the tourmaline-kunzite 
mines. The main localities are near Ramona ; but if a line be drawn 
from that point southeast to the Mexican border, it will strike another 
great garnet region near Jacumba Hot Springs. These localities have 
only recently been much known or examined. They were first described 
in the writer's report on gem production for 1903, together with the 
Ramona discoveries above noted,* as follows: 

" Essonite has been found at a number of localities in deposits spread 
over a considerable territory from 9 to 10 miles northeast of Jacumba 
Hot Springs, San Diego County, Cal., usually associated with granite 
and granular limestone. At three of the places some gem material has 
been found. Associated with it is a little vesuvianite and crystallized 
quartz. Eleven localities in this region are noted. Essonite has also 
been found near San Vicente, El Cajon Mountains, but the crystals 
were full of imperfections. The finest essonite crystals are obtained 
at Ramona, San Diego County, associated with green tourmaline, 
white topaz, and beryl, occasionally in perfect dodecahedrons and 
trapezohedrons, of rich yellow to orange-red color, and very brilliant. 
They have also been discovered at Warner's Ranch, Mesa Grande, Santa 
Ysabel, Gravilla, and Julian, San Diego County; Deer Park, Placer 
County; Laguna Mountains and Jacumba, and also at several places 
below the Mexican line. As some of the crystals were of exceptional 
brilliancy, it is possible that on further development many fine gems 
will be obtained. " 

The name Jacumba is used in a very general way for any place 
within a few miles of the store and springs. It properly belongs to a 
small valley surrounded by mountains of granite, and locally noted for 
its earthquakes and hot springs, situated close to the Mexican line. 
The springs are liable to great fluctuations of level, and there are exten- 
sive* lava-Hows among the mountains around, so that the region appears 
to be one of recent volcanic activity. As yet. however, it has not been 
accurately mapped or geologically examined. The springs are both hot 
and cold, variously impregnated with mineral substances, and are likely 
to become important as a health resort, especially as the country still 
abounds with wild game. They are situated on the projected railroad 
line skirting the frontier, from San Diego to Phoenix, Arizona — 74 miles 
east of San Diego and some 20 miles from Campo, in the S. E. $ of 
Sec. 12, T. 18 S., K. 7 E., S. R. M. A short distance east is the main 
mountain crest, and then a steep descent to the Colorado Desert. 

Throughout this region around Jacumba. essonite garnet is found at 

*Min. R^s. V. S., Rrpt. T. S. (leol. Survey. l!*tt, p. l!)(reprint). 



ii'ii* [mints, together with black tourmaline and some beryl. As 
ffhexe in all llic granite country of San Diego County, these mint-nils 
iiv a&KeStted with pegmatite veins, though at one or two points the 
L'.irmt- are reported in a limestone. The mines best known are situ- 
ated in the Santa Rose Mountains, several miles northeast of Jaeumba. 
Not much working has hcen done as yet, but there is likely to be a good 
deal more soon. One mine, the Dos Cabezas, in which the garnets 
OOCOX in a marble, has been known for some ten years, and occasionally 
I. yielding many fine hyacinths. 
The country hereabout is very wild, rugged, and inaccessible, and 
wood and water are scarce. If the railroad is opened through, this may 
become an important region of gem-production. 

In the whole hilly country of the granite and diorite, west and south 
from these lines of opining, here briefly indicated, constant reports 
n> omiing in of interesting mineral discoveries. The orbicular diorite, 
or napoleonite, elsewhere described, nenr Dehesa, and the newly discov- 
ered lilac duniortierite, not far from the same place, may both become 
valuable ornamental stones, if procurable in quantities sufficient for 
sui-li purposes. These are described in the body of this report. The 
niinlc i-i.nntry seems full of possibilities for precious and semi-precious 
iiieral-; and years must yet pass before it will he so fully explored 
lit ftny complete estimate of its resources can be formed. Meanwhile 
- report brings together most of what has been discovered, and also 
what has been done thus far, in regard to the gem-minerals of south- 
n California. 



RECOGNITION. 

1» issuing this report, the writer desires to bear testimony to the 

"rk of those who have preceded him in the study of California miner- 

', and also of those who have directly aided or contributed to the 

thering of the facta herein presented. A very brief review may be 

»en in the first place of the history of inineralogical investigation in 

* State of California, in order to link the present with the past and 

" *Wv something of the course of development. 

Within four years after the first discovery of gold, in 1847, at Sut- 

* mill, El Dorado County, a geological survey of the State was 

pmked, with Dr. John B. Trask as its director; his preliminary 

port was made in 1851, and four annual reports were issued in the 

3 to 1866 inclusive. These dealt principally with the Sierra 

1 "1 1 and Coast Ranges, with especial reference to gold. Work was 

P impended for several years, until the organization of the Second 

eologiea] Survey, in 18fil, under Prof. .1. D. Whitney. This was 

n and carried out on a noble and comprehensive scale, until the 

tunate stoppage of appropriations for \t Vn Y£>"\. TNmb wrf*. A 
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Protesaor Whitney and the eminent scientific experts associated with 
Mm traa thne suddenly broken oft Portions of the work, thai had been 
done and were ready for publication, were sul.isf«jn<-iitly issued el.- eu- 1 >•■!■..■ 
under the auspices of scientific societies. 

After six years, the Stale Mining Bureau was organised by the Legii 
lature in 1880, and has been maintained from that time, with a great 
amount of excellent and valuable work by many able men. The office of 
State Mineralogist was created, and Mr. Henry G. Hanks was appointed; 
he held the position from I860 lo 188(i, and gave a very important 
impetus to mining and mineralogieal interests. His reports are Full of 
valuable material. He was followed in succession by William Irelan. Jr., 
(886 1893; J. J. Crawford, 1893-1897; A. S. Cooper, 1897 1901: and 
[In- present Btate Mineralogist, Lewis E. Aubury, from that lime on. 
The Bureau now occupies B large and impressive building in San Fvmi- 
eisco, and has gathered extensive collections of the minerals of tin 
State, as well as of general mineralogy for comparative study. 

Among those who have dealt particularly with the regions, or the 
topics, considered in the present report, in distinction from tin- 
mining of gold and other metallic productions, which have naturally 
held the first place in the work that has been done, reference may I* 
made to the following personB: The earliest list of minerals of the State 

■rat prepared by Prot William P. Blake, and published in the second 

report Of tin: Btate Mining Bureau. 1882 (appendix): this was followed 
by other lists based upon it and adding to it. by Mr. Henry <i. Hanks. 
pnbHehed in his fourth and sixth reports, 1884 and 1886, Then lists 
are quite full, and contain many valualilc notes on the lieeuliarilic- of 
the minerals at the localities described. 

With special regard l<> the finding of diamonds in the State, numer- 
ous articles have appeared, from an early date, in the American 
Journal of Science, the proceedings of the California Academy of S.i- 
em-es, the Mining and Scientific Press, and other publications of Yarinu.- 
kinds; these will be referred to in the section upon diamond occurrence, 
later. The Rer, C.S. Lyman was the first to describe a California 
diamond, in 1848; and Prof. Benjamin Silliman published several early 
account-. In 1854, Dr. Melville Attwood, an important contributor to 
the geological study of the State, and author of valuable papers pub- 
li-fieii I.;, i he State Mining Bureau, called public attention to the occa- 
-i.-nal presence of diamonds in the gold gravels, and the possibility of 
farther discoveries. In 1871, Prof. W. A. Goodyear published a refer- 
eii,. b> the subject in Prot R, W. Raymond's volume on ■Mineral 
Reeowoec Weal of the Rocky Mountains." A full account of all 
ti,e discoveries up to flat* was given by Mr. Hanks in Ids second 
I the State Mining Bureau for 1882. with comparisons between 
the California occurrences and those in other parts of the world; and 
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-implemented in his reports for 1884 ami 188(5. Tho last and 
i i .-I a >mprchensive article on this subject was that of Mr. .1. \V. Turner, 
m 18913 ("Diamonds in California"), published in the American Geol- 
ogist, Vol. XXIII, in which all the occurrences are given, up to 
thai time. 

ology of the granitic region of the southwestern section oJ tha 
-i in spoken of formerly ae San Diego (.'(unity, but including also what 
is now the Count; of Riverside— the region which is principally treated 
of in this report, on account of its recent very notable development as 
■-in i-iiiintry — has attracted more or less attention from an early 
:i"l. and has been described partially and briefly by a number of 
.r.. Prof. 3. D. Whitney, as will be shown further on. reeognuad 
Of its leading geographical features in his first volume on the 
eulogy of California, published in 1865. Prof. Rosakei W. Raymond, 
lu- report for 1S72, on "Statistics of Mines and Mining West of the 
kv Mountains," devotes a chapter to San Diego County ami its 
ly gold developments, based largely on the studies of Mr. C. A. 
khardtj who examined and reported upon it in 1870. Prof. W. A. 
lyear, who is cited herein, later, traveled over portions of the 
on in 1*7*..'. and described it very vividly and clearly, although his 
Observations did not appear for several years. Mr. H. G. Hanks, in 
bid sixth report, 1 SSll. gave an account of San Diego County and its 
mineral resources, with a large and valuable map. Professor i Mnnlyi:ir s 
observations, above noted, appeared in the ninth report, issued by 
M. In-lan. in 1889. 

Iii tin Proceedings of the California Academy of Sciences for 1888, 
Mr. Waldemar Lindgren published a series of "Notes on the Geology 
if Baja California" (2d series, Vol. I, p. 173), with a profile from San 
Diego i" ih'- Colorado Desert. A number of papers and articles on this 

■-J have appeared si ■ 18 90, among which the following maybe 

ti id; Relation of the metamorphic and granitic rocks of the 

Sent Nevada and Coast Ranges; II. W. Fairbanks; Amer. Geologist, 

Vol XI, 1893, p. 6!) ;— Geological -ketch of Lower California; 8. P. 

and G. P. Merrill; Bull. Geol. Society of America, Vol. V, 

IBM, p, 189 ;— Geology of San Diego County: H. W. Fairbanks ; West 

Scientist, Vol. X, 11(01, p. WIS ;— and several articles by Mr. 

1 1;. Orcutt on Mines and Minerals of San Diego County (the ai ■. 

VoL III. p. 69) and on the Colorado Desert (the same, Vol. VII, 1890, 

58, I Vol. XII, 1901, p. 102), and previously in the Tenth Reporl of 

9Mb Mining Bureau, 1890. 

'' ■■ -■■ and all other reports, articles, and publications of whatever 

on California geology, may be found recorded in accurate detail, 

"■' ftften with valuahle noies on any special features, in the admirably 

■l systematic bibliography of the subject oreviwv^v tot \.W 



30 GEMS, JEWELERS' MATERIALS, ETC., OF CALIFORNIA. 

• 

State Mining Bureau by Brigadier-General Anthony W. Vogdes, U. S. 
Engineers, and published by the State Mining Bureau as Bulletin No. 30* 

It remains to speak more particularly of those who have personally 
contributed, directly or indirectly, to the data concerning gem-minerals 
especially dealt with in this report, whether as workers in the field 
of actual discovery and development, or as collectors and students, or 
as correspondents furnishing valuable facts. In many cases, they have 
combined some or all of these relations, and it is a pleasure to recognize 
their services in any of these departments. 

Mr. Melville Attwood, F.G.S., a careful worker, a microscopist as 
well as a mineralogist, first really called the attention of the world to 
the finding of diamonds in the hydraulic gold washings of California, 
in 1854. He is said to have been the first also to have identified the 
silver ores in the great Com stock lode. He was a mining geologist of 
recognized ability, and contributed important papers to the reports of 
the State Mining Bureau, especially that on the milling of gold quartz 
(Second Report, 1882) and on the lithology of wall rocks (Eighth 
Report, 1888). 

Mr. Henry G. Hanks, the first State Mineralogist of California, had 
much to do with the development of many of the mineral localities, 
and his admirable reports and scientific papers kept the world well 
informed of the progress of mineralogy and mining in the great Golden 
State. His lists of minerals have been already referred to; while, per- 
haps, his most prominent special work was that on the borax deposits, 
published in the third report of the State Mining Bureau (1883). 

Under his successors, the scientific work of the Bureau lias been 
worthily carried on, and the collections increased to their present noble 
extent. 

Among the earlier students and writers, the names of Prof. William 
P. Blake and Prof. Benjamin Silliman, Jr., are not to be overlooked. 
The former prepared the earliest list of rare California minerals, for 
the second report of the State Mining Bureau, in 1882, besides numer- 
ous articles in scientific journals; and the latter was associated with 
Professor Whitney and Mr. Hanks, as far back as 1867, in the cele- 
brated presentation and discussion of diamonds from the gold gravels, 
before the California Academv of Sciences. 

Since 1878, Mr. Charles Russell Orcutt, of San Diego, Cal., editor of 
the West Side Scientist — a modest publication that has yet done more 
than any other concerning the Mora of Lower California -from time to 
time made excursions for plants, especially cacti, and during these 
trips collected mineral specimens which he sent to the author for deter- 
mination. His was the first information received of the great lepido- 
lite mine at Pala, and several of the other gem-producing localities in 
southern California. He has also published important papers in the 
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reports of the State Mining Bureau, especially on the mineralogy and 
geology of the Colorado Desert (Tenth Report, 1890) and in the Min- 
ing and Scientific Press for the same year (Vol. VII). 

Mr. Henry S. Durden, for many years curator of the collection of the 
State Mining Bureau, has repeatedly sent the writer information con- 
cerning the occurrence of precious stones in California, using great 
care and discrimination in transmitting such announcements. 

Mr. Max Braverman, an ardent and careful collector of minerals, 
residing at Visalia, Cal., has for a long time been contributing valua- 
ble information concerning the finding of the topazolite, chrysoprase, 
hyalite, and various other minerals of his own vicinity and region; and 
recently, with a public spirit and generosity worthy of the highest 
citizenship, he has presented his collection, the work of many years, to 
the Golden Gate Museum at San Francisco, when lie had received offers 
for its purchase from institutions in other States. 

Mr. Dwight Whiting, formerly of Boston, has long been interested in 
securing information about gem localities in California, and since l$\K\ 
has furnished many new and valuable facts, which have been recorded 
in the writer's annual reports on the Production of Precious Stones. 

With regard particularly to the remarkable discoveries of gem- 
minerals in the last few years, in San Diego County : 

Mr. Fred M. Sickler and bis father, M. M. Siekler, of Pala, have for 
many years been interested in the subject of mineral development in 
southern California, and it was Fred M. Sickler who first smt to the 
writer a mineral which the California lapidaries did not recognize, and 
had been unable to cut, owing to a peculiar cleavage. This mineral, 
when it reached New York, was identified bv the author as a form of 
spodumene, and was subsequently given the new name of ktmzit* by 
Dr. Charles Baskerville. The Messrs. Sickler have, since that time, 
paid much attention to the development of mining properties in the 
Pala region, have located a number of claims, and have contributed 
many descriptive letters, which have materially aided in the preparation 
of this State report. 

Two Basque Frenchmen, Bernardo Ileriart (after whom Ilcriart 
Mountain is named) and Pedro Peiletch. have been most careful pros- 
|K k ctors, and have assisted in the locating of a number of claims, in the 
same region, of kun/ite and other ireni-niimraU, including the great 
Pala Chief mine, of which they wen* apparently the first discoverer-. 

It was Frank A. Salmon?*, now Couuiv t'lerk of San Dieiro (\unii v. 
who thorough I v developed the Pala Chief mine, in which have been 
found the greatest deposit- of the ireni-^poiluinene and rubellite in that 
vicinity. To him is due the credit of baximr sent the finest specimens 
of these minerals from California that had vet been seen. 

Dr. \V. T. Schaller, a graduate of the Cniversitv of California, visited 
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the gem regions of San Diego County in the summer of 1903, during 
the preparation of his thesis on spodumene, which was published by 
the University of California. He also visited the State in June and 
July of 1904, in behalf of the Department of Mining Statistics of the 
U. S. Geological Survey, to study the deposits of lithia minerals for a 
bulletin to be issued by the Survey. The results of this investigation 
will be published later. 

The writer himself went to California in 1890, in the interest of the 
Eleventh United States Census, and while there visited a number of 
the localities and local collections. He also published all the information 
that could be obtained upon the subject of California precious stones in 
his volume on "Gems and Precious Stones of North America, " issued 
in New York in 1889, and the two appendices to it in 1890 and 1892; 
and also annually in the reports of the Department of Mining Statistics 
of the U. S. Geological Survey, which have appeared from 1882 up to 
the current year (1905). 

With special reference to this report on California gems herewith 
presented to the State Mineralogist, Mr. Anbury, Mr. W. H. Trenchard, 
of San Diego, has lately visited nearly all the localities of precious stones 
in the southern portion of the State, making measurements, obtaining 
facts, collecting specimens, and securing photographs, many of which 
are printed herein. 

To Mr. Samuel G. Ingle, of San Diego, the author feels under great 
obligation for information, specimens and photographs, which he has 
sent from time to time, and which have assisted in presenting many of 
the facts contained herein; also to Mr. II. C\ Gordon, who, as a very care- 
ful and observant correspondent, has furnished numerous data, together 
with many specimens of the gem-minerals and their associations, 
as well as photographs of localities, several of which are reproduced in 
the following pages. 

Thanks are due to the Hon. L. E. Anbury, at whose suggestion this 
precious-stone report was made, and under whose direction the list of 
minerals in the State Mining Bureau was prepared, for his continued 
courtesy ii^furnishing information, photographs, and assistance through- 
out the entire preparation of this work. 

In regard to the future of precious-stone mining in southern Califor- 
nia, although the great diamond output of to-day is not adequate for 
the world's demand, it will require possibly a change of fashion or new 
adaptability of materials to consume all the semi-precious stones that 
are likely to develop if mining is continued in this line with much 
more energy. California as a tourist's resort has the advantage over 
many other places in being an attractive country, drawing many thou- 
sands of strangers, who are generally more or less affluent: and if the 
precious stones themselves are handsomely or quaintly cut, and are in 
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all instances what they are represented to be, there ia likely to be n 
large demand created in this way. Unfortunately, at other places 
in the United States, foreign or artificial minerals have been sub- 
stituted for native material, tf the smoky quartz, lepidolitc, and like 
minerals were worked up into desk weights, seals, charms, etc, B great 
quantity could also be sold not only in California, but elsewhere. It 
prafl the development of an industry tike this in the Ural Mountains of 
Russia, brought about by Catherine II. sending two lapidaries to that 
region, that led to the employment of fully one thousand people in the 
Ural district. As the chrysoprase, the turquoise, and the tourmaline of 
California, when not of fine gem quality, have been cut into crude beads 
of East Indian type, into small forms of mosaic work, and the like, a 
large quantity of this material has found a definite market in Europe as 
well as in the United States, that otherwise would have been a kiss in 
mining. The development of proper lapidary interests of this kind will 
surely do much to sustain the mining of gems in California and add 
appreciably to the wealth of the gem regions. 



for 



THE PROPERTIES OF GEMS. 



It is difficult to define to-day what is meant by " a precious stone," 
for the mineralogist would give one definition, the jeweler another, 
the archaeologist still a different one, while the scientific collector and 
the gatherer of curios and souvenirs would not agree with any of the 
Others, A gem-mineral or a "precious stone" may be defined as a 
mineral of any sort, distinguished for its beauty, durability, or rarity, 
especially when cut and polished. There are only a few really precious 
rtones: (he diamond, the ruby and sapphire (identical in composition), 
emerald, and occasionally the pearl (which is of animal origin) 
s included; formerly also the opal. 
Some twenty years ago jewelers sold only a few varieties of stones; 
day they keep in stock anything known to the mineralogist and 
minded by the public. The consumption of gems is larger than 
>st people realize. Take one trade alone, for example. The watches 

iinfacturi'd : ually in the United States use from seven to twenlv- 

i [ewelfl for each watch. The consumption annually amounts to over 
ive million ruby and sapphire watch-jewels, and over seven million 
gMnret jewels; while over 15,000 carats of hurt diamonds are consumed 

in cutting these jewels. 

In looking for gems, the prospector should 1* provided with a few 

■i- representing tin- scale of hardness, and have the means in 

■ determine the specific gravity. In this way lie can separate 

lively worthless from the posaibly valuable, even though he can 

POt fully identify the minerals. 

3— MB 
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A large number of the many varieties of precious and semi-precious 
stones and rare minerals are found in California, and systematic search 
will increase the production until California takes high rank as a gem 
State. In 1901, California produced quartz crystal to the value of 
$17,500; tourmaline to the value of $20,000; and turquoise, over $20,000; 
the lepidolite amounted to $27,500; gold quartz, etc., over $50,000; 
mother-of-pearl and pearls, over $15,000; and souvenir material, proba- 
ably over $20,000. The grand total amounted to nearly $175,000. In 
1903 kunzite was produced to a value of $20,000; tourmaline, $20,000; 
chrysoprase, $15,000; turquoise, $40,000. 

Color. — The color of many gems is variable; the sapphire blue, the 
ruby red — both varieties of the one species of corundum. The garnet 
is popularly supposed to be a blood-red or purplish-red stone, but it 
varies through red of several shades to brown, black, green, yellow 
and nearly white; the tourmaline, green, red, pink, yellow, white; the 
topaz, yellow, white, and blue. 

Diaphaneity. — The ability to transmit light affects materially both 
the beauty and the value. A stone is transparent when the outline of 
an object is clearly seen through it; subtransparent, when the object 
may be seen, but the outline is indistinct; translucent, when light is 
transmitted, but objects are not seen; subtranslueent, when merely 
the edges are translucent; opaque, when no light is transmitted. 

Luster. — Luster is the manner of reflecting light. It is described as 
metallic luster, or the brilliant appearance of polished metal; adaman- 
tine, the luster of the diamond; vitreous, the luster of glass; resinous, 
like the surface of pine resin; waxy, like beeswax; greasy, like a 
freshly oiled surface; pearly, like mother-of-pearl; silky, having the 
sheen of silk. 

Refraction. — The apparent breaking of a spoon when immersed in a 
tumbler of water is a familiar illustration of the bending back or refrac- 
tion of light. A line seen through Iceland spar appears double; diamond, 
garnet, and all minerals crystallizing in the isometric system are single 
refracting. All minerals belonging to other systems of crystallization, 
like the ruby and topaz, are double refracting. 

Dispersion.— When a ray of light passes through a prism of flint 
glass, it gives the spectrum or rainbow band. Refracted rays of white 
light may be decomposed into several rays differently colored. This 
is called dispersion, ami gives " tire" to gems, notably in diamonds and 
zircons. 

Pleochroism.— Oouhle refracting minerals show a variation in color 
by transmitted light, when viewed in different directions, due to the 
differential absorption of the white light. Tourmaline, andalusite, 
iolite, ehrysoboryl. and epidote are good examples. 
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- Fluorescence and Phosphorescence.— Some gems, whan exposed to 
a powerful light, or when heated, will emit light. If thia emission of 
Ligfal hurts only as long as the exciting agent is applied, it is called 
fluorescence; whereas, if the emission persists after the removal of the 
cause, it is called phosphorescence. 

Hardness. — The degree of resistance to abrasion. This property is 
most essentia] t<> gems, if they are to receive and retain a high degree 
>i polish and stand long use. Hardness is not the same as toughness. 
The diamond is very hard, but not tough — in fact, it is very brittle, 
easily broken by a blow. 

Scale of Hardness. 

1. Talc (lowest). S. Ofthodwo, 

■1. Qypanm. 7. l}unrtz. 

3. Cnlritr. 8, To|W3. 

4. Plncnite. 9. Corundum. 

6. Ajuiliii-. 10, Diuniunrl (highest). 

Should the gem Bcratch [note: quarts will scratch feldspar) and be 
f-nuched by any unit of the scale, the hardness of the two is the same; 
should the gem scratch the one below, and be scratched by the one 
ibove, it- hardness lies between that of the two test units. 

- Specific Gravity .—This is the density of the gem, compared with 
that of its own volume of distilled water at a temperature of 39° F. 
Weigh in the air, then in water; divide the weight in the air by the loss 
Of weight in »;itii\ and the quotient is the specific gravity. Forexam- 
8 gem weighs 4 grams in air, and only 3 when immersed in water; 
n the loss of weight is 1. and 4 divided by 1 gives the specific gravity 
The specific gravity test is one of the most definite means of 
identifying a gem. 

Electricity. — Some gems become electrified by friction, and as a result 
attract or repel certain substances. This is especially noticeable in 
tourmaline, and amber. 

Fusion. — Some gems will melt easily before the blowpipe, as some 
varieties of garnet, kunzite, etc.; while others are infusible, like quartz, 
topaz, etc. 

Cleavage. — The tendency to break in a direction parallel to certain 
■J ines in the crystal, the resulting oleavage faces being smooth and 
often very brilliant. 

Fracture. — When the mineral is broken in any other direction than 
that of the cleavage. The fracture may he conchoidal, uneven, or 
iircL'tilar. resembling a shell, even when the surface, though not a plane, 

ipmximates to one; or hackly, when the elevations are jagged. 



I 
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—The external form of gem-minerals may be: 

1. CryztaUiztd* in solids bound by plane surfaces, according to the 
following systems: 

Isometric — cube, octahedron, dodecahedron; 

Tetragonal — square prism, square octahedron; 

Hexagonal — hexagonal prisms and pyramids, rhombohedrons; 

Orthorhombic — right prism with rhombic base, rhombic octahedron; 

Monoclinic — oblique prism with a rectangular base, and oblique octa- 
hedron: 

Triclinic — doubly oblique prism, and doubly oblique octahedron or 
pyramid. 

2. Cry*taIIinf. when the mass appears to be made up of closely com- 
pacted minute crystals, which may be arranged as columnar, lamellar, 
granular, globular, botryoidal, reniform, dendritic, etc., in varieties too 
numerous to be mentioned here. 

3. Amorphous, showing neither external nor internal signs of crystal- 
lization and possessing no absolutely plane surfaces. 

DIAMOND. 

H.= 10. G.= 3.o2. The hardest of all gems; the only combustible 
one: the most highly refractive, surpassing all others in its "fire"; 
crystallizing usually in octahedrons, or combinations of octahedron, 
cube, dodecahedron, and tetrahedron, the faces being commonly curved. 
Colors embrace nearly all of the prismatic hues; white, yellow, and 
brown are the most numerous, blue, green, pink, and red stones are 
rare. The perfectly white stones without a Haw, or those of decided 
tints of red. rose, green, or blue, are most highly prized. Fine cinnamon, 
salmon, brown, black, or vellow are much esteemed. Thev are sold 
by the carat; the international carat weighs 205 milligrams, or 3.168 + 
grains troy. 

This stone is the purest, hardest, and most brilliant of all gems. 

The occasional discoverv of diamonds within the limits of the United 
States, although at widely separated points, and rarely of valuable 
quality or si/e. is vet a matter of verv considerable interest. 

The various points at which diamonds have been found may lie 
grouped into four areas or regions, as follows: 

1. The Pacific eoast a uuiuIht of localities in California, chiefly 
along the western base of the Sierra Nevada: with these may perhaps be 
included provisionally, a few occurrences in Oregon, Idaho, and 
Montana. 

2. The region of the great lake?*— along an irregular line extending 
from western Wisconsin, across Michigan and Indiana to the vicinity 
of Cincinnati, Ohio thin line being essentially that of the terminal 
moraine of the later ice nhcet of tjuaternary geological time. 
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3. A few localities in central Kentucky and eastern Tennessee, the 
relations of which are not entirely clear as to their geological connection. 

4. The Atlantic coast — a number of points in North Carolina, and a 
few in Virginia, Georgia, and Alabama, lying in a general way along 
the eastern base of the Appalachian Mountains, some quite among them 
and others farther removed toward the east. 

The occurrence of diamonds in California, both in the recent placer 
deposits and in the auriferous gravels of the ancient stream-beds now 
covered by lava, has been known for many years, and a number of 
localities are on record. No large diamonds have been found, at any 
time ; arid now that almost all the gold mining is carried on by means 
of stamp-mills, any that do occur are crushed into minute fragments, 
which are not infrequently found in the sluices and batteries, and 
furnish the evidence, and often all the evidence, of their continued 
occurrence. 

Many notices have from time to time appeared, both in local news- 
papers and in scientific journals, of the finding of diamonds In Cali- 
fornia. After making due allowance for errors and unfounded rumors, 
their actual occurrence in certain localities is well established; but their 
number and size have not been such as to render the search for them 
profitable. The fact of their presence is highly interesting, and some 
of the specimens possess both elegance and value; but as a rule they 
are small and rare. In almost all cases they occur embedded in the 
auriferous gravels, and are thence washed out in the search for gold. 
These gold-bearing gravels of California present two types: first, as 
loose material in the valleys and bars of the modern streams; and, 
second, as great accumulations of gravel occupying the valleys of 
much larger ancient streams, and now covered with masses of lava or 
compact volcanic tufa. The sides of the Sierra Nevada are trenched 
with cross valleys running down into the great trough-like valley of cen- 
tral California, between the Sierra on the east and the Coast Range on 
the west. Along this great depression, the drainage from the moun- 
tains on both sides finds its way to the sea through the Sacramento and 
San Joaquin rivers, flowing respectively from the north and from the 
south into the Bay of San Francisco, where a break in the Coast Range, 
at the Golden Gate, allows a passage to the ocean. In the northern 
part of the State, where the streams from the Sierra run down to the 
Sacramento, this remarkable system of " buried river gravels " is found. 
In and before the Tertiary period of geology, these streams had worn val- 
leys on the slopes of the Sierra, and made extensive deposits of gravel, by 
the erosion of the mountain-sides. Then came a period, or a succes- 
sion, of volcanic disturbances and outflows, which made the great 
" lava beds " of northern California and Oregon. In many cases the 
lava flowed down and filled up the river-beds from side to side, covering 
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the gravel deposits deeply, and often hardening and compacting them. 
Winn it had cooled sufficiently for normal conditions to be at all 

ivsuiiinl, thi' drainage of tin' Sierra had lo make its way by new lines. 
These were usually along the edgos of the old valleys, on the top of the 
Iuv:l filling, at its junction with the sides of tin:' former valleys. In the 
time that has since elapsed, these new valleys have Ik-cu cut down 
deeper than the previous ones, at the expense of the intervening old 
divides; and the present condition is that tin' eastern affluents of the 
Sacramento are separated frequently by spurs running out frum the 
Sierra, which consist tit their top of the old gravels, more or less 
compacted, with a heavy protecting cap of lava ur tufa. These old 
"stib-Iava" gravels arc those worked by the hydraulic process, or when 
consolidated into the so-called "eetnent" beds, by stamp-mills — all of 
them being gold-bearing and in some cases diamond-bearing. The 
surface gravels of the earlier prospecting and panning days are of 
Course the .work of the modern streams; they carry the placer gold, and 
occasionally a few diamonds. 

There are some points in these occurrences that recall, at first sight, 
the diamond mines of Brazil and South Africa. 

In Brazil the matrix is also a gravel, and is frequently cemented into 
a conglomerate ("eascalho") by oxide of iron. In Africa the diamond 
gravels contain associated minerals similar to those found in some of 
the California placers, notably in those of Butte County, where zircons. 
garnets, and rutile are met with. But these are not important rela- 
tions, and afford no ground for assuming cither a similar richness of 
yield or an identity of geological origin. 

The earliest notice of a California diamond appeared very soon alteT 
the discovery of gold. It was published in the American Journal of 
Science, September, 1849 (II, vol. 8, p. 294), and relates how a clergy- 
man from New England, the Rev. Mr. Lyman, had been shown an 
unmistakable diamond-crystal, of pale straw color, with convex faces, 
about the size of a small pea. He only saw it briefly, and the circum- 
stances of its discovery, the exact locality, and what became of it are 
mil kiinwn. In 1863 the lirsl diamond was obtained from the Cherokee 
district, in Butte County, which has sine been one nf the principal 
Localities. In 1854, Mr. Melville Attwood published an article in a 
Mirspaper, pointing oul certain resemblance! between the California 
deposits and the diamond gravels of Brazil, where lie had long resided, 
and advising thai search he made ami care exerciBed, in view of the 
possible or probable occurrence of diamonds in the California gohl- 
mehings, Prom thai time mi. Jiamonds have lieen found at many 

points; though :< Ear larger ber "f them have been lost or de- 

ii.i\i"l either swept away by the violent current of the hydraulic 
mining, and buried in masses of debris, or crushed into fragments by 
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stamp-mills. In 18157, Professor Benjamin Silliman, Jr.. exhibited 

several diamonds before the California Academy of Sciences, including 
one from the Cherokee district above noted, one from Fiddletown, near 

Poleano, in Amador County, another from El Dorado County, and 
ill another from French Corral, Nevada County — most of them from 
,.• bard "cement" beds underlying the lava-flows. At the Bams 
meeting, Prof. J. 1>. Whitney enumerated some fifteen or twenty 
['x-aliiiis in the State that bad yielded diamonds, adding that the 
largest atone hi* had seen was 7i carats; most of them being quite small. 
The total number of California diamonds must now be quite con- 
siderable. Mr. H. W. Turner, of Washington, D. C, has recently 
lammed up the facts in an article on "The Occurrence and Origin of 
Diamonds in California," published in the American Geologist, Vol. 
XXI II, March, 1899, pp. 182-191. He quotes from Prof. J. 1). \VI,in„ v. 
and more recently from Mr. Henry G. Hanks, formerly State Geolu- 
ist, who paid much attention to this subject, and gives a list of 
aJitififl compiled from these two authorities. This list includes six 
■ ■unties, to which have since been added two others, Plumas and 
ulare. These counties are (in geographical order) as follows: Del 
Norte, Trinity, Plumas, Butte, Nevada, El Dorado, Amador, and Tulare; 
king eight in all. Of these, Del Norte and Trinity stand apart, in 
3 northwestern portion of the State, with streams flowing from the 
:<■ into the Pacific; they have yielded only minute diamonds, 
i the sands of Smith River and Trinity River respectively. Tulare 
'"unty. belonging in the San Joaquin section of the great California 
alley, is represented so far only by a single diamond, from Alpine 
ek. '1'be other five are all in the region drained by the Sacramento, 
6 above described. El Dorado, Butte, and Amador have yielded the 
latent number, and Nevada the largest stone — that of 7tJ carats, 
ferred to by Professor Whitney— but only one or two others. Plumas 
unity bas two localities, Gopher Hill and Upper Spanish Creek, where 
j (ew small diamonds have been found in sands rich in heavy minerals, 
u in Trinity and Del Norte. The other three counties above named 
: iv Furnished most id the diamonds of California. Amador contains 
• Volcano district, whence a number have come, among them one 
[ the largest, a pale straw-colored crystal, weighing 255 milligrams 
tj carats). Butte County includes the famous Cherokee district, where 
ixly or more have been found; also Yankee Hill and Oroville, each of 
'i< li lui> yielded several. El Dorado County has five or six localities 
PLacerville. Mr. Turner quotes Mr. George W. Kimble, of that 
aying that most of the El Dorado specimens have come from 
■ little south of Smith's Flat and White Rock Canon," in 
iver-gravels; Webber Hill, in the same neighborhood, has also 
elded several. From their geographical position, it wwl-Umw^W. 
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similar diamond occurrences might be naturally expected in the 
counties of Yuba, Sierra, and Placer. 

Comparing the South African occurrence of diamonds, in a serpen- 
tinous rock apparently derived from the alteration of a peridotite, Mr. 
Turner notes the fact that on the maps of the gold-belt, prepared by the 
U. S. Geological Survey, serpentine masses are indicated in the vicinity 
of all the above-named localities; he also cites Mr. Kimble, of Placer- 
ville, as stating that serpentine pebbles are frequent in the diamond- 
bearing gravels near that place, the rock itself outcropping four or five 
miles to the east. Mr. Turner suggests the examination of the gulches 
lying in these serpentine outcrops, as of interest and possible impor- 
tance, with reference to the source whence the diamonds have actually 
come. This is as yet unknown ; and though the African rock resembles 
a peridotite, or its decomposed and serpentinized product, yet this is by 
no means the onlv rock in which diamonds mav occur. Those of Brazil, 
according to Prof. O. A. Derby's recent studies, are from rocks that are 
apparently metamorphic in origin, rather than igneous; and the whole 
problem awaits the results of further study. 

Taking up the actual discoveries somewhat more in detail, and dating 
from the meeting of the California Academy of Sciences in 1867, before 
referred to. when Prof. Benjamin Silliman, Jr., and Prof. J. D. Whitney 
presented the subject fully, the principal facts are as follows, arranged 
(1) by counties, and in these (2) in order of time. 

Amador County. — Of the several diamonds exhibited by Professor 
Silliman on the occasion mentioned,* one specimen, a little over 1 carat 
in weight (%A\ grains), was from Indian Gulch, near Fiddletown; and 
four others from the same region were at that time known. These 
stones occurred in a compact volcanic ash or tufa, forming a gray 
u cement-gravel. " At Volcano the rock is similar, and some sixty or 
seventy diamonds have been reported thus far. This is one of the 
places where the cement-rock is worked by stamping, and the tailings 
show pulverized diamonds. The crushed gravel pays well in gold; and 
it has not been thought desirable to change the present method and 
break up the rock in other ways more costly and troublesome, in 
order to save the diamonds that it may contain. In August, 1887, Mr. 
Hanks exhibited before the San Francisco Microscopical Society a 
beautiful stone of 1.57 carat weight (4.97 grains), found at Volcano in 
1882, belonging to J. Z. Davis, a member of the society, and now in 
the museum of the State Mining Bureau. It is a modified octahedron, 
about ^a inch in diameter, transparent and nearly colorless, though 
slightly Hawed. The curvature of the faces gives the crystal a sub- 
spherical form, but the edges of the pyramids are channels instead of 
planes. Closer examination shows that the channeled edges, the convex 

* Pror. Ciil. Acini. Sri., Vol. Ill, p. XA. 
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, and the solid angles are caused by an apparently secondary 
building up of the faces of a perfect octahedron; and for the same 
1 the girdle in not a perfect square, but has a somewhat circular 
These observations were well shown by enlarged drawings. 
The faces seeni to be composed of thin plates overlying each other, 
: >'ii slightly smaller, than the last. These platen arc triangular, but 
the lines forming the triangles are curved, and the edges of the plates 
f beveled. Mr. Hanks remarked t tint under the microscope and by 
drawings exhibited it could be seen that each triangular plate was 
■ Dtnpoeed of three smaller triangles and that all the lines were slightly 
urved. The building up of plate upon plate caused the channeled 
dgtJB and the somewhat globular form of this exquisite crystal. A 
.-■ examination revealed tetrahedral impressions, as if the corners of 
■ linutc cubes hail been imprinted on the surface of the crystal while in 





Roiiltli ,ll«mund. 
found in Spring V.llejr 
Hydraulic Mine, Cherokee 

Kliil. Bullr Cunt). 

state. These are the result of the law of crystallization, as 
B shown by the faint tines forming a lace-work of tiny triangles on 
when the stone was placed in a proper light. Mr. Hanks 
noludi A with the remark thai it would be an act of vandalism to cut 
s beautiful crystal, which is doubly a gem, and be protested against 
g destroyed by contact with the lapidary's wheel. Four small 
ihedral crystals taken from stamps at the Volcano locality were 

i in the Tiffany collcctii f American precious stones at the 

■ n- Exposition of 11*85), and are now in the Tiffany-Morgan collection, 
9 American Museum of Natural History, New York City. 

: Cih'sty The Cherokee district, in this county, has been. 

■arly a date as 1853, one of the most prolific dial I local- 

B in the State. Cherokee is near the North Fork of Feather River, 
■ geological relations of the diamonds and gold are essentially 
S as those in Amador County, a hundred miles to the south.- 
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ea>t. loth districts lyintr among the western foothills of the Sierra, as 
previously descril>ed. Mr. Hanks called attention to included leaf 
impressions in the volcanic beds, as proving them to be tufas and not 
lavas. In number, the Cherokee diamonds obtained are about equal 
to tho^e from Volcano. One was shown bv Professor Silliman. on the 
occasion alreadv mentioned, in 1S67: and others were then known 
from that localitv. William Brandreth obtained a crvstal in the same 
year, which he afterwards had cut into a tine white stone of 1 T \ 
carats. In 1873 several were obtained from the ground of the Spring 
Valley and Cherokee Mining Company, in cleaning up the sluices. 
One of these was descril>ed as large and straw-colored, while others 
were smaller, but very pure. Various stones, white, yellow, and pink, 
have from time to time been reported, and some have been cut and set. 
A tine <r\>tal was presented to the State Museum by Mr. Williams, 
superintendent of the Spring Valley Mining Company. Two others, 
found at the same place in the summer of 1881. by Lucinda Voight, 
were shown by the present writer before the New York Academy of 
Sciences. January 12. lSst>. Mr. H. S. Durden. of the California State 
Mining Bureau, reports that two Mnall diamonds were obtained at 
Cherokee in 1892 and 1S°#. one of thein weighing two carats. 

Professor Silliman made the concentrations from the sluices of these 
Cherokee mines the subject of minute investigation, the results of which 
were published in two paper>.* In the first he described his treatment 
of the material. l»oth chemical ami mechanical: and in the second he 
give- additional particulars, with results. He found here the following 
association of interesting minerals: — light-colored zircons, crystals of 
topaz, fragments of quartz, rutile, epidote. pyrite. and limonite, with 
some platinum, iridium. iridoMnine. and gold, and a large quantity of 
black grains, which are proved by the magnet to consist about equally 
of chroinite and titanite. At first he could find but little of the platinum 
and iridosmine. but this was due, as alwe stated, to the force of the 
hydraulic streams, which sweep away all small particles that do not 
amalgamate. 

Mr. Hanks adds that platinum minerals have been found rather 
abundantly in Butte County. At St. Clair Flat, near Pentz, thev wt»r^ 
found in quantity in the early days of placer-mining. They arefoun** 
also at the Corbier mine, near Magalia (Dogtown). As far back * ltf 
l^il a diamond was found one and a half miles northwest of Yank*?* 5 
Hill, in cleaning up a placer mine. It was taken from the sluice wit** 
the troM. ami sold to X. II. Wells, to whom 1 am indebted for this info*"" 
ination. He proentcd the gem to .John Bidwell of Chico, who had ** 
cut in Boston. It made a stone of H carats (4.7^ grains). Mr. Bidwel * 

♦>«-v mineralopical note> on 1'tah. California, and Nevada, in the Eng. & Min. Jou*"- 
Vol. XVII. p. US. March 11. 1873: and Am. J. Sci. (3>, Vol. VI, p. 127, August, 1873. 
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in- vi ife, who for years wore it in a ring. This trae the only 
,oml loiinil at this locality. 
1896 Mr. Dwighl Whiting reported the finding of five small 

imilK near Oroville, on Feather River, and u i iy note :ii I 

bom the head of thi en Bk, suggesting a peridotite origin. 
i. Dorado Oh m'v —Here a number of diamonds have bo n found, 
■ ■mi-, h. 1867 Professor Silliman, at the meeting o| il.-- 

\. ademy of Sciences, before menti -<l. showed b crystal rd 

| 1,75 grains), of good color, though a little ■!> I ctave from 
Poresl Hill. Ii was found at great depth, in a tunnel run into the 

■ jravel. W. i'. Carpenter, of Placerville, gave th< following 
■eoonnl ■■! the locality in a letter to Mr, Hanks, in 1882; 

■ State i 'eologist, « hile examining tb ■ 
. \s in Ii. ancient river-bed, about three mil 
le, found several specimens of itacolumite, and expressed kbt 
ion thai diamonds should i»- found in the gravels. I twisted bin 
ng for them, and we found several in the hands oi the a 

: :iii o f them as a geological specimen. 

■ - who li.nl them knew what they were, but kept them 
!'!,<■ gravel in the channel i- capped with lava from M to ! ■" 
;■■ I,. Of late years the gravel la worked by stamp gravel mill-. 

and 1 know of instance:* »ln re fragments of broken 'li Is have been 

■ii tin batteries " 

■ ■ii to give the particulars of about fifteen 'li: ads ulitained 

I limes in the neighborl I, some yellow and some white, 

- fourth ol an inch 

that was sold in San Francisco for ISOO, and anot I ■ 
ti> England In l>e cut. Subsequently in 1894, Mi Car] 
need that he hud lately obtained two crystals, one weigl ii 
grains troy and the other IS, "f rounded form and ■■■ 
Dearly onu fourth of an inch in diameter and fainth tinted, l\ ■ 

■ ■ ui-li shade and the smaller with pale yellowish. Km many 
H forty or fifty small ihiti i Laker f Ihi gravel at 

place f nun time to ti tin ince stamp-mills hi 

■ !,■ i- found iml the ■ encounl ired in 

. up" the aniulgam iiikeii from the batteries. Mr. Carpenter 
,,n of tin- i-li.inti'-l by other means 
■ ■lin ill." nf iimn kiilne limn Ibi «old. "I'ln- i ii tii r- 

iliamonds — 
: compacted gold-t>caring grave ■ 

,; and overlain by Ignooui rocks.* 



44 GEMS, JEWELERS ' MATERIALS, ETC., OP CALIFORNIA. 

referred to, a letter from George W. Kimble, of Placerville, is quoted in 
regard to the diamonds of that vicinity. He states that two more had 
been found on the property of Thomas Ward & Co., on the south side 
of White Rock Canon, where the stream cuts through beds of Neocene 
Tertiary, and nine others in the immediate vicinity, chiefly from the 
Unity mine, adjacent to that of the 'Ward Company; but no particulars 
are given as to their size or quality. Besides these, Mr. Kimble reports 
a great many fragments of crushed diamonds in the concentrates from 
the gravel mills. Later, 1898, he mentions having examined a diamond 
found within the limits of the town of Placerville, in Cedar Ravine, a 
tributary of Hangtown Creek. The name of Diamond has been given to 
a small railroad station a few miles south of Placerville. 

Nevada County. — Professor Silliman also showed to the California 
Academy of Sciences a very clear and symmetrical crystal from French 
Corral, Nevada County. It was thrown out of the cement-rock of deep 
gold washings, as usual, and weighed If carats (5.11 grains). The 
color was slightly yellowish; but this was perhaps due to its having been 
exposed to a red heat, as a test of its authenticity. Prof. Joseph D. 
Whitney, of Harvard College, stated, at the same meeting, that diamonds 
had been found in some fifteen or twenty localities in the State, and 
that the largest that he had seen was also from French Corral and 
weighed 7:J carats. 

In the northwestern counties of California, drained by the Trinity 
River, in the vicinity of Coos Bay, in Oregon, and on the banks of 
Smith River, Del Norte County, diamonds are occasionally found in the 
flumes and sluices. Some small ones are reported from Trinity County; 
and their mode of occurrence, similar to that of the diamonds of 
Cherokee district and of Oregon, is described in a letter to Dr. Charles 
F. Chandler, of the Columbia College School of Mines, from Prof. Frederick 
Wohler, of (iottingcn. He mentions having observed in the grains of 
native platinum from the sands of the Trinity River, Oregon, minute 
transparent zircons associated with laurite (sulphide of ruthenium and 
osmium), iridosmine, chromic iron, etc., and microscopic rounded crys* 
tals which he supposed were diamonds. In a subsequent communica- 
tion, dated (iottingen, August 8. ISM), Professor Wohler continues: 
*'On examination under the microscope, the mineral powder which had 
been freed from platinum, gold, chromic iron (in part), silica, iron and 
tin, and from which the ruthenium, etc., had been removed by aqua 
regia, besides many grains of chromic iron and beautiful hyacinth crys- 
tals, colorless and transparent grains resembling quartz were observed, 
but besides these, grains resembling rounded diamond crystals were 
detected." He then describes in full his methods of testing these grains, 
and expresses his conviction that they were true diamonds. 
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CORUNDUM. 

Ruby. Sapphire. 
, = 3.9-4.1. Luster, adamantine to vitreous. Colors 
nelnde nearly all of the prismatic hues to colorless. Diehroie. Oeca- 
ionally phosphorescent. 
Oxido of aluminum = Al,Oi. 

I transparent dominiums rank among the most valuable (A gem 

:nnes. and include two standard varieties, the ruhy and (he sapphire. 

Rubies are the red-eolorcd corundums; also called Oriental livhy. 

I'll, v vary in hue from a rose to a deep carmine, the choicest shade 

being called "pigeon's blood" red. 

Sapphire in general includes all colon except red. Accurately speak- 
ing, the name is limited to the blue colors, the choicest shades being 
known as royal blue, velvet blue, and cornflower blue. Oriental 
Emerald is the green variety, ranging from a lively green to a bluish 
green. Oriental Amethyst is the purple or amethystine. These two are 
rare. Oriental Topat is yellow sapphire, rivaling the yellow diamond 
in brilliancy. Oriental Hyacinth is honey red in tint. Adamantine 
Spar includes the hair-brown varieties. Stop Sapphire has a stellated 
opalescence, as has the Stop Ruhy, which is also known as the Astoria 
or Star-atone. 
The true ruby and sapphire are easily recognized by their hardness, 
i tbey can be scratched only by the diamond, but scratch all other 
Lones. They are also electrified by friction. 
Corundum is associated with dolomite, gneiss, granite, mica, and 
orite slate. The gems are usually obtained from placer workings. 

t Amoblbs Coojjty. — True sapphires have lieen found in the drift in 
i Fr:i!H'i«T|uito Pass. 

PUHUS Coosty is traversed at many points by large dikes of Msile 
I felsite porphyry. This rock was first found by J. A. Ednian and 
ned plumasite by Lawson. At a point near the western base of the 
en tines, a large "pipe" of felsite outcrops, and in the soil near it 
; found fragments of feldspar containing corundum crystals, while 
Btween the serpentine and the felsite dike is a four-foot layer of the 
feldspar containing a few corundum crystals, small veins or strings of 
corundum ramifying into the fcldspathic mass. The largest crystal was 
two iin lies long by one inch wide, and of a bluish-gray color. (S. M. B. 
12357.) No gem material has yet been found. 
But Bbrhahdi.no County. — Al the e:ist end of the Kingston range. 
Son DtSOO County. — Mr. W. H. Trenchard reports corundum, in 
opaque gray crystals, at a point some 26 miles east of San Diego, but 
in small amount and undeveloped. 
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TOPAZ. 

H.= 8. (i.= 3.4-3.6. Brittle. Has very perfect cleavage (fcual) 
transverse to the elongation of the crystals, Luster vitreous. Color 
various shades, yellow (o brown, and pale green or blue, bill often 
ealorleas or with a faint tinge ol bluish green. Silica, 33.3; alumina. 
56.5; fluorine, 17.6. 

Usually occurs in rhombic prisms, the crystals more or less pointed. 
The color of some yellow topazes fades on exposure lo sunlight, while 
others — especially those from Brnzil- change their yellow color to pink 
on heating. 

S\s Diego County. — Beautiful topazes have lately been found QMi 

Ilamona. Some of the 




•there 



are color lew, 
are bluiafa Dl 
greenish. .Many jirequiiti 
large and are covartjl 
with numerous small 
etch -figures. Some 
tals found were over two 
inches long and one inch 



nter- 



The mines that have 
yielded this very irile 
csting addition to 
gem-minerals of Califor- 
nia are chiefly the* 
known as the Surprise 
ami the Little Three, 
adjacent to each other, 
about -1J miles northeast 
of Ramona. The lopai 
occurs in a pegmatite 
ledge, of the kind else- 
where described an characteristic "f this region, but not in all parts of 
It, being met with only in certain portions of the vein or dike. Ai the 

Little Three mine they occur in j ket- in albitr and orthoclasc with 

qnarti crystals; the] are attached to the feldspar, and surrounded with 
a red soil that fills the pockets. Associated with them are dark- 
en as tourmaline crystals, sometimes very large. The topazes are 

white, light fallow, sea-green, and sky-Mm , and BOme crystals I Mr I 

pound in weight. 

,\i the Surprise mine, in the same way, lopas is found only in one 
pari m( the working*, and [to oceurrence is described as quite similar. 
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i the central part of the pegmatite vein, between the crystallized 
upper portion and the more compact portion below, lies a zone of snail 
pockets in feldspar (in this case orthoclase), somewhat decomposed. 
In these are found the topaz crystals, in a sandy filling of granular 
ferruginous quartz. Those near the surface were colorless or white, hut 
at a depth of 6 feet they were sky-blue and a<|iiamarine-hluc. Some 
■50 pounds of them have been taken from a cut "20 feet long and 8 feet 
deep. 

Illustrations Nos. 9 and 10 show crystals of natural size, m f 

them surrounded with the iinely crystallized alhiie. frnm Ramona. 




SPINEL. 

Spinel is a compound of alumina and magnesia, often with some 
iron, or other metallic oxides in small quantities. It has a hardness of 
' md when transparent makes a valuable gem-stone, usually of rich 
shiides of red, and is then called spinel ruby, or ruby spinel. It has 
|"! ben i) found much in California, hut some crystals of good quality, 
'■"Mil)- gems weighing up to two carats each, were obtained near San 
no, by Mr. James \V. ISeath, of Philadelphia, Pa. In the 
"'Nivtion of the Stale Mining Bureau there are also crystals of wine- 
'"h-I ruby spinel up to 3 millimeters in diameter, from HmuUoAiU. 
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County. Crystals of blue spinel, of about the same size, clear and of 
good color, have lately been obtained sparingly from the Mack mine 
near Rincon, San Diego County. 



BERYL. 

Emerald, Aquamarine, Goshenite, etc* 

H. = 7.5-8, scratching quartz, but scratched by spinel or topaz. 
G. = 2.7. Brittle. Luster vitreous. Colors, emerald green to pale 
green, pale blue, pale yellow, honey, wine, and citron yellow, white to 
a pale rose-red. Silica, 67.0; alumina, 19.0; glucina, 14.0. The crystals 
are usually hexagonal prisms, occasionally very large, but those of fine 
quality or transparency are apt to be small. They are electrified by 
friction. 

The emerald and aquamarine are mineralogically included in the 
species beryl; the differences being mainly in color, as follows: Emerald 
includes the rich green kinds only, and is a highly prized gem when 
free from flaws; Aquamarine includes the beryls showing clear shades 
of sky-blue and sea-green; Ooshenite, white or colorless; Davidsonite> 
greenish yellow ; Aeroides, pale sky-blue; Hyacinthozontes, clear sapphire 
blue; AmethiBte Basaltine y pale violet or reddish; Chrysolithus, pale 
yellowish green; Golden Beryl, clear bright yellow; Chrysoberyllus, 
greenish yellow to wine-yellow. Occasionally, beryl occurs of a delicate 
pink color. 

A number of localities for beryl are known in California, some yield- 
ing gem material. The pink or rose beryl, hitherto one of the rarest 
varieties of this species, has within a year or two past been found at 
several points in the remarkable mineral region of San Diego and River- 
side counties, sometimes of transparent gem quality, and in a few cases 
of large size, as noted further on. With it, and also separately, are 
found beryls of other kinds— green, yellow, and colorless. At the Mack 
mine at Rincon, San Diego County, near Oak Grove, are also reported 
peculiar beryls of a deep opaque blue. 

It is interesting to note that this pink or rose beryl occurs with the 
pink and lilac spodumene at several California mines, while the beryls 
are rich green when associated with emerald-green spodumene (hid- 
denite) at the remarkable locality at Stony Point, Alexander County, 
North Carolina, and even the muscovitc associated with them has some- 
times a green color. That is, the beryls occur there in the form of 
emeralds, the spodumene in the form of hiddenite, and the muscovite 
mica in a beautiful green tint, evidently all due to some chromium col- 
oring. This latter (muscovite) is unusually interesting when embedded 
in transparent quartz, and one can see through the sides of the prisms. 
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a] localities in southern California the beryls 
pink iii color, the rabellttM deep pink, 1 1 l ■ ■ apod 
nrite) lilac, and the lepidolite also of pink and lilac tints. 

H important beryl oocoreenoM in OaHfornia an the rot* 



I "I Ml. AmOCiattil with the hill mini inis In mi I unhuilft 

ly been found yellow beryls, closely resembling the 

irapulka in the Ural Mountains, also pah: green, pink, and colorless. 
■■ yellow crystals are finely Formed Mid others show remark- 
is instances of etched faces, while others are almost as delicate as a 
■ ■ ■ 

Baj Draw Coumty. The notable locality of colored tourmalines and 
i minerals, the Himalaya mine, at Moe» Grande, has yielded i 
: i! specimen of pink beryl a transparent ro 
Muring 65 by 50 millimeters, I' is evidently an etched fragment of 

■ crystal, showing planes with markings and era 
[ace Its color vai I ted light from a ■■■ 

b to a deep rich pink This beautiful specimen is huh in the litany- 
illeotion in the American Unset d Natural History Lb 

■ ity. Another « rwh&t similar rose beryl baa lately bean 

rom Mouni Palomar near Oak Grove. This crystal n 

U iin by 7} cm. by Bj cm., and weighs almost 2 pound*, li if 
perfectly tninspmvni mid .if .i l»-:mlitiil put. 
: States National Museum. 
From Pola, in the same county, occurring with tourmalines and 
was obtained a Urge detached rose beryl measuring 10 cm. 
i. This crystal was of ■• pale pins sour, and trans] 
r localities of pink beryl, Lately n p> ■ Lows: — 

■ ■ in lc. together with golden L> ryl 

I aquamarine; both pink - ne, near 

mba; ami particularly in some of the mines near Ramon*, Bars, 

•prise mine reporta two pounds oi large and Baa crystals and 

: ' I everaJ po Is, [rom n bicfa man) choice ■■ 

t in s.iT, [>lego "■■' "i 1 1" i" i Ha« b carats rasa> 

i color. Beryls of more ordinary tints, rjl vario 
. .i Dumber oE it" 1 minec ol 
■ countii quality, especially the Kano 

imly, the Hercules and Lookout mines at Ramon*, 
d Mack mine at Mount I'alomar, in the former. 
Deal Etamona have also comi some verj 
; some of throe inches long and an inch across, colorless and 
I ill over the pria- 
. 
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hollow within, and made up of Interlocking plates, as it were, exceed- 
ingly (.dear and brilliant. Pink beryls have also been found here. 

The mine owned by J. M. Mack, of San Diego, in situated in Sec. 3$ 
T. 10 8., R. 1 W., S. B. M., on the foothills of Palomar Mountain, 9 
miles southeast of Pala, on a direct line between that place and Mesa 
Grande. Beryls are found here of various colors — yellow, green, (He, 
to deep blue— with columbite, and much crystallized quartz and feld- 
spar, also black tourmalines, but none of the colored varieties H 
marked at Mesa Grande and Pala. Some of the beryl crystals arc 
very small and slender, but extremely perfect and brilliant; others 
were singularly eroded, as though acted upon by some solvent; others 
were like certain beryls from Haddam Neck, Conn., with part of the 
crystal transparent and the rest cloudy or milky, curiously resembling 
a test-tube in which a white precipitate is subsiding from a clear green 
liquid, (he line of demarcation being quite sharp. The beryls here 
are found in pockets in a pegmatite rock, like all the gem-minerals of 
this region, usually embedded in a red clay. Many fine gems have 
been cut from the clear crystals, and the clouded ones have been cut 
<-n aitmchon, and have a pleasing cat's-eye effect. 

GARNET. 

Grossularite, Pyrope, Almandite, Spessartitc, Andradite, Ouvarovhe, etc. 

Tin- species garnet includes several varieties which are distingiiislitnl 
by differences in composition. The group in general ha8 : — 

H— o..">. G. = 3. 15-4.3. The majority of specimens will scratch 
quart* -lightly. They are complex silicates of alumina, lime, magnesia, 
chrome, iron, manganese, or titanium, grouped as follows: 

1. Aluminum garnets: Grossularite = Lime- Aluminum garnet) 
Pyrope— Magnesium- Aluminum garnet; Almandite = Iron -A hi milium 
garnet; Spessartite = Manganese-Aluminum garnet. 

2. Iron garnet: Andradite = Lime-Iron garnet. 
"■. Chromium garnet = Lime-Chrome garnet. 

1. OrottviariU has a hardness of 7, and G.= 3.55-3.66. Color while, 
pale preen, amber, honey, wine and brownish yellow, cinnamon-brown, 
ami pale rose-red. The varieties of grossularite are essonite, or hyacinth, 
and cinnamon stone. The essonite is the only true hyacinth of the 
jeweler, and has been confused by some with zircon. In the trade the 
iii.ni, grosi-ulni'ite is confined to the pale-green or yellow stones; and 
MBpamon stone to the cinnamon-brown color. Romanzovite is brown; 
H'ihiit,- is yellowish green to greenish white; Topazolitc is topaz tootfcron 
yellmv; and SweiniU is an amber-colored kind of grossularite. A pink 
variety called UnnnUie- '■■■curs in Mexico. 
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"fire-like") le the principal magnesias unmet. « 
i red to nearly black stone, priied as a gen ! 
L7-3.fi Ii is known as the precious garnet 

'■i<-. H.= 7.5. G.= 3.9-4.2. Iron-aluminum garnets priied as 
■ma are also called precious garnet, like pyrope. Color ■ 
«l, Wood-red to deep reds. Almandite is often called Carl 

■ :■ M- red, scarlet or crimson. The true carbuncle is ■ 
apphire 

Tin' variety Rhodolite, has b color between violet purple and brownish 
■ i. and belongs between almandite and pyrope. 

lid is a manganese-aluaiinum garnet, H, 7. i;.----4.n. The 
iloi varies from a reddish brown, or dark hyacinth red t ai 
ge red. It oft< a ■■' 

■■■'<■'< . or lime iron gi i. H. 7 5. G. 8 8-8.9. I I 

rarieties thai differ widely In composition and color I 
' Andradite is limited to the yelloii or orangi 
or Uratia-n Emi raid is a graM . 
rownish-green stone having a brilliant tnster, and showins good fin 
ben cut Cotophonih i- -i brownish-black rariety, onataotarii 
-limn!* Iii-i' i yellow-brown. 

■ i it,-. »r t 'varotite, lime-chrome garnet H. 1 '• ii. = 8.41- 

■ .i fine i i n era Id green, 
'nit, in mi impure ui aroi ite from Monterey Count] .described 
. mitb. in I'roc. Acad, Nal - 
milt has a compo 

18, Color Mart, sometimes mixed with blu< , 

In the trade bill little attention is paid to mineral d 

i— i(ir-d l>y color, ihe light-colored ■ 
icinth; the yellowish, jaeinta; a yello uutintca 

trmrilU; the red with a tinge ol violet, rubino i 

peeially when cut en eaboeho*. 

-. i nd mil -i sob 1st; groe- 
tUritf in frequent in limestones and crystallim schists; p} 
scriH-ntinen,aiid Imsalts; -;- 
■■<[ rhyolites; iron garnets in erupt .moid in 

-rpentitii", chroiru 
ranulur time 

■ d Point, Nokeh 

M 1* 11857, 

. El DfiRAWi Covsty. — (jrossularite in copper ore, Rodgen miui 
litem part <>f the county; a— ...int.d with ipeeular ir«m, ntlrite, and 
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iron and copper pyrites. Garnet rock is found in blocks several fes^tt 
thick near Pilot Hill. S. M. B. 13937. 

Fresno County. — In calcite at San Ramon, S. M. B. 9336; in fel -• d- 
spathic rock at Grub Gulch, S. M. B. 7037; with epidote on quarfc-z, 
at Fresno Flats, S. M. B. 7317. 

Inyo County. — Gamete are found in the Coosa district in large, seni^i- 
crystalline masses, of a light yellow color. Grossularite with dutoli ~~*> 
occurs at Han Carlos, S. M. B. 2190. Cinnamon -stone is also found ^bi 
San Carlos. 

Kern County. — Garnet sands are abundant at the Soapstone Mou'^» 
tain and in the Mojave Desert. S. M. B. 2882. 

Marin County.— Garnets in mi<:a schists, Reed's ranch. S. M. H 
6562 and 12833. 

MARIPOSA County.— Almandite at Mount Hofftuan. S. M. B. 12IX"^^- 

Monterey County.— Trautwinitc, locality not given. Pyrope - 
granite, from Naeimientn River, IS. M. B. 13726. 

Plumas County. — The late Dr. Isaac Lea, of Philadelphia, who 
gnat collection of precious stones is now in the U. S. National Museu 
at Washington, had some transparent crystals of a dark oily gree^^ n 
grossularite from 1 to 5 millimeters long, that were found at the Goc^*l 
Hope mine. 

RiVERSint: CocHTY, — Essonite garnet in handsome crystals has bees*" n 
found at some of the tourmaline localities near Coahuila, as noted beloW*- 

Shasta County.— Ouvarovitc, from Shotgun Creek. S. M. B. 1172^ 

Sonoma County. — Grossularite in copper ore near I'etaluma. 

San Behnardino C<iunty.— Garnets are common in the placer sands 
of the desert Grossularite, S. M. B. 6614. 

San DSEOO County. — Almandite occurs in mica schist, at San Mar- 
garita ranch." S. M. B. 12233. 

EMOnite and succinite appear at a number of localities in deposits 
spread ever a considerable territory from 9 to 10 miles northe.ist .if 
.1.ii'uihIi;l Hot Springs, usually aseoeiated with granite and granular 
limestone. At three of the places some gem material has been found. 
Associated with it is a little resavianite and crystallized quarts. Eleven 
localities in this region are noted by Mr. W. 11. Trenchard, of San Diego, 
Bsoonite 1 1 us also been bmnd near Ban Vicente, El Cajon Mountains, but 
tin' crystal* iwre full >>f impezfsottotn, Tbs Bnesl eseonite crystals are 
obtained at Ramona, implanted on feMspar, and associated with green 
tourmaline, white lopai, am! Iirryl, occasionally in perfect dodeca- 
hedrons and trapezohedrons, of rich honey-yellow to orange-red color, 
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,od very brilliant. They have also been discovered at Warner's Ranch, 
Mesa Grande, Santa Ysabel, Gravilla, and Julian, San Diego County; 
Deer Park, Placer County; Laguna Mountains and Jacumba, and also 
:K several places below the Mexican line. As some of the crystals were 
of exceptional brilliancy, it is possible that on further development 
many fine gems will be obtained. This cssonite garnet has been con- 
founded with spessartite, and frequently reported as such, but it is really 
the former species in most, if not all, cases in this region. Among 
the mines in the Ramona district yielding specimens of very fine 
quality are the Hercules, Lookout, Surprise, and Prospect, from some of 
which beautiful gems have been cut, ranging up to 6 or 8 carats; also 
excellent quality near Jacumba, and of less size and beauty at many 
places. Deep red garnets, 6 to 10 millimeters in diameter, also occur in 
this region. Larger ones, up to as much as 30 millimeters, occur near 
Coauuila, Riverside County, in trapezohedral crystals of remarkable 

bviiuty. 

Santa Clara County. — Acinnamon-stoue from this county, analyzed 
by J. L. Smith, gave silica, 42.01; alumina, 17.713; ferric oxide, 5.06; 
manganous oxide, 0.20; lime, 35.01; magnesia, 0.13. G.= 3.59. 

Trinity County. — Richly colored ouvarovite was discovered in 1899 
by Mr. George L. Carr and others, at Carrville. It occurs in small 
dodecahedral crystals from 1 to 3 millimeters in diameter, of the richest 
deep green, coating seams or cavities in chromic iron. These were at 
first thought to be emeralds, until analysis proved their real character. 

Tulare County. — Several varieties of garnets occur in this county, at 
various points. These have been principally reported by Mr. Max 
Braverman, who searched and explored for minerals in this region with 
indefatigable activity, and whose collection, generously presented by 
liini in 1901 to the Golden Gate Museum, remains as a worthy record 
of his many years of labor and enthusiasm. He has reported essonite 
al Three Rivers, pyrope on Rattlesnake Creek, and topazolite from near 
tin rlirysoprase locality, 12 miles northeast of Visalia. In 1900 many 
ine groups of crystals were taken out at tins locality. Almandite 
was reported as abundant between North and Middle Tule rivers, by 
Mr. L. B. Hawkins. Two specimens of topazolite, with malachite and 
azurite, were exhibited by Tiffany & Co. at the Paris Exposition of 
1889, that c.tme from this county. A curious white mineral, associated 
with the massive green vesuvianite (californite), was obtained by Mr. 
Braverman in 1902, from a point in this county near the Fresno county 
line, not far from Selma, a mile and a half from Hawkins schoolhouse. 
This proved, on analysis by Mr. George Steiger, of the IL-S. Geological 
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Barn] , to be a massive variety of grossularite garnet — a peculiar 
unusual form. The analysis is as follows:* 

Mil. hjh 

Al,0, AM 

F f ,M, ME 

PeO 0.38 

Me" HI 

SS.lT 

MnO DUI 



met 

Ventura County.— Garnet sands are abundant in the Piru district. 
8. M. B. 2365. 

(iarnets are abundant in all the counties when.' the gravels* an worki-d 
for gold, and are generally called "rubies " by the miners. 

TOURMALINE. 

R ubel lite. Indicolite. Achroitc Aphririte. 

H. = 7-7.o. ti.= 3.0-3.2. Brittle. Luster vitreous. Color black, 
brown, blue, green, red, colorless. Some specimens are red internally 
and green externally; others red at one end and green, blue, or black at 
the other. 

The ml or pink transparent varieties are called Rubrllitr; if violet- 
red, Silierile; fndir.alile is blur or bluish blark; Ilruzilian Supphirt i- 
Berlin blue; Brazilian Emerald, Chrytoliie of Brazil, green and trans- 
parent; Peridot of Otylon a honey-yellow, Achroite is the name given 
to colorless tourmalines. Aphrizite is black, with a resinous fracture. 
Ortmtt la brown, greenish black. 

A complex silicate of alumina, boron, magnesia, iron, and alkalies 
(soda, potash, lithia), with small amounts of water and fluorine. 

Among the most interesting and beautiful <>f gem-mineralfl are the 
highly colored varieties oE tourmaline. It is only recently that they 
have come to be much known or used in jewelry, though pink (ehan) 
tourmaline' has long been greatly and almost superstitimisly prized in 
China. The ordinary tourmalines are blaek or brown, but some varie- 
ties are pink, red, green, and dark blue, and these when transparent 
make elegant gems, Barely, they an quite colorless (achroite). Tour- 
malines are remarkable also for certain optical properties which render 
them incapable of being successfully imitated, and for the fact that tin- 
same crystal. will often show two or more richly oontraating colon in 
different parts. 

- I', 8. Ouunu Rept MOO, PrMtfanaStOltM, f.v «i. f. Kim/, p. my». 
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California has lately been found to possess the most remarkable mines 
of these gem -tour ma lines in the world. Heretofore they have some 
chiefly from Brazil, and also from Oxford County, Maine, and Haddani 
N'eck, Conn. Now, however, there are several points in Ben Diego and 
Riverside counties that are yielding splendid material. 

The first recognition of these minerals in the State apparently goes 
back as far as 1872, when Mr. Henry Hamilton, in June oi that year, 
obtained some very fine and handsome colored tourmalines on the south- 
east slope of Thomas Mountain, in Riverside County. 

The first discovery in San Diego County is thought to have been made 
about twenty-five years ago, when some Indian children, at play in a 
camp near what is now Mesa Grande poetoffice, picked up an oddly 
shaped stone, six-sided like a quartz crystal, about three inches long 
and a little thicker than a common lead-pencil. On cleaning it off and 
rubbing it with a bit of hide, it was seen to be of a beautiful blue color, 
bright and partially clear, almost like a sapphire. The natives had no 
idea of lis nature, but were attracted by its beauty and singularity. 
Subsequently, other highly colored stones of like character - some blue, 
others green, others red — were picked up in the same vicinity by Indians 
and cowboys, but no one realized that they had any actual value. 

In Pala, San Diego County, Mr. William Irelan, Jr., State Mineralogist) 
reported that fine transparent crystals of rubellite (red tourmaline)' 
though not of gem quality, had been found. 

The first important developmental Pala was announced by Mr. C. U. 
<>rcutt, in 1890.* Here a ledge of lepidolite (lithia mica) containing 
rubellite was traced for quite a distance, The rubellite crystals are 
clustered in radiating groups in the fine compact mica; they are not large 
,nd nut clear, and hence are not suitable for cutting; but their color is a 
rich mse-red, and they make elegant specimens, on the background of lilac 
tpidolite. These have gone into collections and museums all over the 
World, and the material has been mined by tons, partly for specimens 
and partly for extracting lithia compounds from the lepidolite. More 
ently, amblvgouitc (alumina-lithia phosphate) has been found at 
s mine in large quantities, and this is now the greatest lithia mine 
y the world. 

The rubellite crystals found here are entirely embedded in lepidolite, 
.1 until recently it was found impossible to remove them to show their 
aiplete form. They were, however, often polished with the lepidolite— 
; rubellite appearing as pink radiations in a darker gangue of lilac- 
lored lepidolite. Recently, however, the crystals of rubellite have 
«n worked out, as it were — made to stand out by removing the 
pidolite matrix by means of brushes and cleaning-tools — forming most 
autiful groups of crystals. 
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In regard to the early history of this locality, Mr. F. M. Bickler, w Hi" 
grew up in the vicinity and has explored for mines and minerals tho^cre- 
about a great deal, relates the following curious and somewhat mmant. i* 
circumstances, in an article in the Kansas City " Jeweler and Optician. ," 
of May, 1904. He states that the Pala lepidolite deposit had very lo^rtig 
been known to the Indians, but that it was first brought to the not! "■* 
of the whites by an Indian deer-hunter named Vensuelada. He four^an 
the spot while hunting, and broke off pieces showing the beautiful pir-~^k 
ruhellite in its matrix of pearl-eolomi lepidoiite, and brought them ~t° 
Pala. Henry Magee, an old miner and prospector, took the rubellL ^ 






/ Hto 






II. I.. N„ II TOWS OK PAI.A, SAN DIEtiO rofNTV-VIEW LOOKING CAST. SHOWING 
INDIAN BOUBK, 

crystals for cinnabar, and located the property as a quicksilver mine. 
Failing to gel any mercury from it, lie nevertheless believed that the 
peculiar mineral must have some value, and sent samples to various 
chemists, but no one recognized it us a lithia compound of any impor- 
tance. Weary of his poor success, Magee gave it up and failed to do the 
annual assessment work on the claim. Later, one Toman Alvarado 
relocated the property as a marble quarry I Magee claimed that some 
interest in the mine was rightfully due to himself, but Alvarado refused 
in any. Upon this, Magee pointed eastward to the ridge now 
called Seriart Mountain, and said. " If this stuff is of any value, I know 
where then :liv tl -;ln<!- of Ion.- o! il ever ihcvc." Magee died, how- 
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nd hia secret died with him; but certain it is that several mines, 
pidolito and tourmaline, have lately been located on that very 

;, near the crest of the San Jacinto range, in Riverside County, 
■ "float" crystals of tourmaline were observed, chiefly black, but 
finely colored — red, rose, green, blue, etc.* In some cases, the 
crystals were found to have red centers — a type long known from 
Some large crystals were obtained and a number of gems were 
om them. These indications were promptly followed up, and 
1 mining claims were located and worked. 




of these, opened near the summit of the range by three pros- 
Messrs. Dwight Whiting, F. M. Speer, and F. H. Jackson, was 
>y Ihem the San Jacinto gem mine. It was reported that more 
bushel of rod and green crystals waB found during the first sea- 
oration, one of which measured eight inches in length and sev- 
les in diameter. This was purchased by Harvard University, 
ft Crystals several inches long and two inches in diameter, 
this size had a dark green basal termination and showed a red 
on the fracture at the other end of the crystal. Other very fine. 
re in the American Museum of Natural History, at Xew York. 



Kunl, U. S. Geo). Survey, Mill. Hes. V. S.. 1892, p. 12 ( 
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Elegant specimens mt i h 

by cutting and polishing ?ec- 
tione across the prism, in 
some of the large crystal! ol 
thin type, showing the rich 
green exterior, then a narrow 
zone of white, and within 
that the red central portion— 
a beautiful contrast of colors, 
recalling a slice from a water- 
melon. Some of these were 
as much aa three inches in 
diameter. A few years Later, 
remarkably fine crystals of 
colorless tourmaline (ftehro- 
ite) were reported from this 
locality, by Mr. Dwigbt 
Whiting. 

Soon there were several 
mines in operation in the Sun 
Jacinto district, and these 
«ave quite a valuable output 
for many years. Al present 
the one that is most promi- 
nent is that known M the 
Fano(formerly the Simmons) 
mine, discovered in 1.902 by 
Mr. Bert Simmons, but now 
owned by Mr. E. A. Fmio, of 
San Diego. This is located 
on the north side of Coahuila 
Mountain, at an altitude of 
some 4500 feet, about a mile 
south of Bautista Creek, and 
four miles west of RaitHMM 
Indian reservation. About 
the same distance eaat of tbfl 
reservation, and a little south, 
on Thomas Mountain, at 5000 
feet elevation, is the site of 
the original discovery of col- 
ored tourmalines in this 
county, made by Mr. Hamil- 



ton in 1872. This lias been known al the Columbia gem mine, and 
haB fielded very line material; but it lias not been worked much of 
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late years, owing to litigation, other parties claiming it under the name 
of the April Fool mine. 

The Fano mine, besides colored tourmalines, especially rich shades of 
blue and green, yields some beryl and a little kunzite, with lepidolite 
and amblygonile. Its structure is typical of the gem deposits of 
southern California —a ledge consisting of a vein (or dike) of pegmatite, 
about five feet thick, with a northwest and southeast course, and a dip 
of 17° to the southwest. The inclosing rock is called a blue granite, 
but is probably the dioritc (or gabbro) rock. 

In 1895, a rubellite crystal was reported as found on the Damoton 
place, ha San Diego County, about 25 miles southeast of Pala, and a 
mile northwest of the Indian rancherin, at Mesa Grande. The pink 
tourmaline was noted as associated with the black variety in the rock 
of certain coarse crystalline granitic dikes (pegmatite) of that district. 
As these dikes are frequent, search was made among them; and in 1898, 
the great tourmaline locality of Mesa Grande was located.* The 
occurrence has many resemblances to that at Pala, and also marked 
differences. 

The tourmalines are in large and distinct crystals, often transparent, 
metimes in lepidolite, sometimes in quartz, and sometimes in feld- 
ls in Maine and Connecticut, and in the Riverside County 
tusa As at Pala, the red variety predominates, but there are many 
rstais of other tints— blue, green, etc., and perfectly colorless — and 
lany that are parti-colored; others are red externally and green 
internally, like the Brazilian, but reversed. 
The vein or dike in which the tourmalines occur here is at an alti- 
ide of 5000 feet, on the same belt ae that which contains the similar 
minerals at Pala, on Smith's Mountain. The spot seems to have been 
known to the Indians, probably from the incident before noted; and 
(In ly have even done a little crude blasting to break up the rock and 
procure the colored crystals from the cavities in which they chiefly 

The Mesa Grande locality is remarkable for the great size and perfec- 
tion of the crystals, many of them being almost faultless, and the 
iluublv-terminated ones being the rule rather than the exception. The 
Braes! Behernikow collection from this mine is the finest known, and 
ranks with those from any locality in the world. It has recently 
(1904-06) been on exhibition at the rooms of the State Mining Bureau 
in San Francisco. A. very fine set of specimens was shown at the 
i'an- American Exposition at Buffalo in 1901, in the Tiffany exhibit of 
American gems, since purchased and presented to the Musee d'His- 
tobt Natnrelle at Paris. The two-color crystals, part green and part 

■ markably strong at the point of contact, so that many have 

en. U. $., lino. pp. 83, 84 (reprint). 
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been cut showing one-half of the gem green, either pale or dark, aud 
the other a handsome pink or red. Some of the crystals have circular 
hollows or threadlike inclusions, so that when they are cat across 
' these layers they form admirable cat's-eyus. Quite a number of remark- 
ably beautiful cat's-eyes weighing from 2b to 30 caratB have been found, 
varying from almost colorless to pale pink, rose, red, pale green, 
yellow-green and dark green. For this peculiar type of tourmalines, 
Hea* Grande is preeminent. One very large gem, weighing over 50 
carats, showed the beautiful bi-coloration of pink and green. This locality 
haw been worked more thoroughly and has been more productive than 
any other in the United States. The mineralogical specimens alone 
must have a value of some $30,000; and up to 1905, gems to the value 







of 1200,000 are said to have been taken out. A fine series of these 
crystals is in the Morgan collection in the American Museum of Natural 
History, New York. 

During the past year or two several other remarkable localities have 
lieen discovered. One of these, the I'ala Chief mine, is situated a mile 
and a half northeast of (be town of Pala, and within a mile of the cele- 
brated lepidolile and riibellile workings at that place. But the tourma- 
line- !il the new opening arc more like those of Mesa Grande, and even 
larger. Some crystals were as much as a foot long and three inches 
across, of rich pink rul>ellite with an eiterior coating of the dark blue 
variety, indicolite. separated by a pale intervening zone. Other pink 
crystals have a blue cap or termination, of a deep shade, inclining 
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toward purple. One very remarkably large crystal is like a hollow- 
cylinder, apparently composed of a group of prisma surrounding an 
open central spare at the axis of the cluster; thin is entirely of a rather 
dull blue, verging toward reddish in the interior. This locality, how- 
ever, has not yet been worked for its tourmalines, owing to its yielding 
the remarkable new gem-stone, kunzite— transparent lilac spodumene, 
which has attracted so much attention of late. 

The principal mine at this locality, known as the Pala Chief, was 
Located in May, 1908, by Mr. Frank A. Salmons, John Giddeiw, and 
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j Basque French prospectors, Bernardo Heriart and Pedro IVilit, ],. 

I presents the usual type of the mines of this region — a large vein or 

f jH.'gmatite, between upper and lower walls of gray, somewhat 

tnposed, diorite (or gabbro). The vein has the characteristic divi- 

i, elsewhere described, into an upper portion, more or less coarsely 

ratallized, consisting largely of the two feldspars, albite and orthoclase, 

some quartz, and a lower portion of fine compact feldspathic 

■, without mica, and lined or banded in layers with small essonite 

e so-called "line-rock." Between these is a zone of pockets, 

i lepidolitc, and the pockets filled with a talcose or clay-like 
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material, of white and nddish tints, in which are found the tourmaline 
ami kunzite crystals. These have been already described. 

On another ridge eastward of this one, but separated only by a narrow 
valley, the two Basque Frenchmen above named, in conjunction with 
Mr. Fred M. Siekler and bis father, M. M. Siekler, have discovered and 
located several claims showing kunzite and more or less of gem-tour- 
maline. The name of Ileriart Mountain has been given to this ridge, 
which is apparently a foothill or spur of Agua Tibia Mountain. 

Several tourmaline mines have also been located north and east of 
Ooahuila, Riverside County, by Mr. Bert Simmons, of Oak Grove, from 
which some large gems have been obtained. Mr. Simmons has also 
developed several mines southwest of Oak Grove, on Aguanga Moun- 
tain, which have produced a number of gem-tourmalines. From one 
of the mines here, owned by Mr. K. C. Xaylor of San l>i< .. 
fine yellow stonea have been taken. These mines have also shown I 
number of other minerals, such as spodumene (kunzite), columbite- 
tantalite, pink beryl, etc. The first announcement <>f this region Wit 
made by the writer.' 

This entire lithia region, the geological character of the depositi H 
well u the descriptive ruin era logical part, is now being monographed 
by Dr. Waldemar T. Schaller, of the U. S. Geological Survey, f to he 
published in 1905. 

Another discovery of a locality for colored tourmalines and kunzite 
is recently reported from a new district in San Diego County, abOQ] 
10 miles south and somewhat w«st from 1'ala, in Section 26, T. [Q Bt 
R. 3 E. The locality is in Moosa Cation, near Moosa Falls, and the 
ili.-.-i in'tvi- :ire Messrs. Timnias Freeman and Joe Meyers, of Oc nsldi 
The surface indications, and specimens brought in, suggest thai ths 
disrnvi tv tnay prove as rich as the other and older mines. Quartz 
crystals of large sine are also found there, and smoky topaz is said to 
be abundant; but this is more probably smoky quartz, as the topaz ha? 
not been found associated heretofore with kunzite or highly colored 
tourmaline. 

These gom-tonrinalines all contain some lithia, and are found in asso- 
ciation »iili other lithia minerals, such as lepidolite (lithia mica), 
aiublygiuiite (lithia phosphate), and the alumina-lithia silicate, spod- 
uuiro. (kunzite). Tin: particular associations, however, vary at 
different localities. Thus, in the Pala district there are three adjacent 

ridges; ill" wester te, known as I'ala Mountain, contains the 

peal [epidolite and smblygonite mine, now worked for some years, 
which bus furnished the radiating groups of pink rubcllite above 

•Repori Dtp) Ht> -i.u-ii. ■>, V. & (ted. Survey, liKil, p. SI (reprint). Seienc*. 
January as. WW (Vol, X I X |. 
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elegant as specimens, but nol transparent; on the name ridge 
■■..hi mine, which yields larger orystalB oi rabi Utte . i r ,. i some 
colon, i 'ii the middle ridge, Pala Chief U 
pened mine o! thai name, already mentioned, where the ?ery 
ed tourmalinec occur, with kunsite, but little or no amtdyg- 
rite. Other opening* on this ridge are the Tourmaline ( ! ■ 
■■■ King, "f which the former especiaU] shows crysta li 
ml varied ooloring, On the eastern ridge, Beriart ftfoanl 
. nil,-- at « 1 1 1 - ■ 1 1 kunzite is Found, and In quenl aaeoi 




dine and lepidolile. The Mesa Or Ic locality hu already 

ihed; the great mine in the Himalaya, bat the Eameraldj and 
. cm-tourm alines, but none 

iave kuntitc. The Kan a district, thai ) ii Id* garnet and Lo] 

, ine, and hardly unj id gem quality I bi Riverside County 

Jacintfi Mountains, include the Fane (origS 
■ ■.■ i mini .1 i ii L producer ol colored tourmalin' 
iolumbiu (aim called the April Fool) mine, which waa the li rut one 
an yiuldod many btautiral 
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QUARTZ. 



Quartz is one of the commonest of all minerals, occurring in rock- 
masses nearly pure, and forming a large proportion of most of the 
granitic rocks. Its hardness, and the fact that it is unaffected by most 
chemicals, render it very stable and persistent, and it hence forms the 
largest part of most sands and sandstones. Its varieties are almost 
innumerable in color and aspect, and many of them are beautiful aa 
ornamental and semi-precious stones. The crystals of quartz are easily 
recognized by their peculiar form, that of a six-sided prism, long and 
slender or short and stout, terminated by a sharp six-sided pyramid at 
one or both extremities. Some of its varieties are the following: 

Crystalline. 
Rock-crystal (colorless). 
Aiu.itiysi (purple). 
Citrine (yellow). 
liiw-'iuiirt* (pink). 
Smoky quartz (smoky). 
Cairngorm stone (smoky). 
Spimir.li topaz diet 1 1 yi'lluw nr limwii ). 
Morion (black). 
Planum, pnM (green). 
Aslcriaiod quurt*. 
Aventurine (spangled). 
i;u.!it/ ost's-eye. 
Qold^naitx. 
Domortiarite ijuartii. 
Tourmulinulcl qnvU. 
IJ.pnil.lri.ili; iii (|unrn. 
Gotbile in quartz (Onegile). 
Kutilat.-d .jiuiriK <S;i^inii. . -r BUohea 



Non-CryiUUlne. 
Chalcedony (while and varlow pftle litu-). 

( '.ii-ni li. in (pink to rcil). 

Surd (dark red or brown-red). 

OhiyBoprue (green). 

Agate (bunded, of ralioui colon). 

Rainbow agate. 

Koynl agate. 

Onyst (black and white, banded). 

Moss-agulc, Media -stone. 

Ilvili-uliii' ( irn-liisLti[; water). 

Jasper, an impure quart it (u-imlly ivd. 

Bloodstone (heliotrope), 

Jaaperagaia (banded with different colon). 

Lydian atone, Busanite, Toiiclistonefblack 



ir). 



JnspeH/ed wood. 



Tbclis tmirstone. 

Many of these varieties exist in California. 

Rock -crystal.— Transparent colorless quartz, or rock-crystal, tlmugh 
not rare as a mineral, is seldom found in masses of large size. When 
it is, however, it is valuable for use in the ornamental arts. One or two 
localities in the Alps, which have been known and worked from Roman 
times, though very difficult and perilous of access, have furnished mate- 
rial for the elegant carved objects to be seen in European palaces- ami 
museums. 

In Japan also, large crystals were formerly obtained, from which 
Hit Dtade the polished balls so much prized by the natives, and after- 
wards by foreigners, who have now almost drained the country of them 
by purchase. Japan has not yielded much new material for sonic years, 
and the main supply of it has been derived from Madagascar and Brazil. 
Within the l;isi decade, however, very fine rock-crystal masses have 
been obtained in the I'nited States, especially in Californi 
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Iii 1891-99 an important development oi ejyetalliied qimrti was 

Placerville, El Dorado County, by Mr. James Bl*ki*ton, in i 

dge running north and south, and dipping eastward about 45 

rwfcs,* rbe rock of the ledge is partly deeompoa d and partly 

d perhaps a hundred feel by b win of crye- 

qnarU varying from 6 to 14 Inches in width. This wan la alio 

d, and is filled in with a reddish earth or sand, and can be 

dug into with a Btick nr board. It is full of quarts or/stale, of all 

sizes, from that of a man's finger up to re liable i melons, Minn' 

■ it than weighing ;i- much as 80 or 90 pounds. Several of I 

■ in weight, were pellucid and free from Bawe; wbile others 

eoUer interest from remarkable inclusion! of chlorite, 8 to E 

millimeters- in thickness, at several 

■; tin.' crystal thus i king 

stages of crystal growth, 

and making very striking "phan- 

■ 'ins " generally of green chlorite on 

: i/. laj are. I H -till greater 

hi. rest, however, are oth< i 

to 4 inches in length and 
ialf that in transverse diami ler con- 
aining at iin<! near their » 

or clusters 
■ 

■ : ■! .'.uir-l-t- 

ng of many rhombohedra from 2 to 
■ ii i. r I 'n break- 
ing the ■ er, the 
ipp, ii- thai these groups 
i hollow cavities in the quart*, the 
lined » ith a layer of 

,i, brown, occupied only by ■ brown silicions mate- 

■ indicate thai th eral tnusl have been 

[i t growths of the 

i, and in some ma ■< il 

...!■!•■ Cnlifornhi ijiu ■ however, was made 

1 1807, by John K. Burton, of Milwaukee, Wis., in 1 i 

. (Irt-fii Mountain mine, in Chile (iulch, n mile and a hall 
hof Mukriutnne Hill. Here, in one of tin 
■ 
ir «f lava wlii.li are chai 
* found n quantity of enormous quari led in the old 
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gravel. It is claimed that twelve tons were taken out in the years 1897 
and 1898; one giant crystal, surrounded by an attached cluster of forty- 
seven smaller ones, weighed over a ton. A number of the finest were 
sent to New York, and splendid balls were cut from them by machinery 
constructed for the purpose. One of the largest crystals measured in 
the rough 19 by 15 by 14 inches, and another 14 by 14 by 9 inches. A 
perfect sphere cut from one of these crystals has a diameter of 5$ inches, 
and is absolutely without a flaw. It is w r orth $3000. Even larger 
spheres have been cut from these California crystals — two ranging up 
to 1\ inches in diameter, but they are not entirely flawless. The first 
mentioned sphere, and one of 1\ inches, cut by Tiffany & Co., are the 
largest ever produced in this country, and are justly held among the 
most valued treasures of the Morgan-Tiffany collection; and one 7^-inch 
ball is in the collection of the Musee d'Histoire Naturelle at Paris. A 
large, perfect hexagonal crystal in the American Museum of Natural 
History weighs 346 pounds. There were in all some twelve tons of 
crystals found, but few yielded cutting material. 

Some of the crystals here found are apparently the largest ever 
obtained anywhere. The exteriors were frequently roughened- or dis- 
colored, in other cases quite bright; but within, the quartz was clear 
and colorless. The great crystal in the one-ton group just mentioned 
showed a portion in its interior that was beautifully clear for a space 
of 14 by 16 by 24 inches, and might yield a flawless ball of over a foot 
in diameter. It was with great difficulty that this splendid mass could 
be taken out of the tunnel without injuring it. As the crystals show 
little wear, they have evidently not been transported far from their 
source, and must have come from some vein or fissure cut through by. 
the ancient streams a little way above. If this could be discovered, it 
might be a most remarkable crystal mine. 

So far as the gravel deposit here was explored by drifts, the crystals 
appeared to be strewn through it, and it would seem that there must 
be a large amount of valuable material there; but no further actual 
work has been done for several years. 

Other California localities for crystals of several pounds in weight 
are Drum Valley, Three Rivers, and Yokohl, in the neighborhood of 
Visalia, in Tulare Countv. 

Many fine crystals are also obtained in some of the mines in San 
Diego and Riverside counties, where they occur in the pegmatite veins 
that are worked for tourmaline and beryl. The Fano mine, in River- 
side County, near Coahuila, has sold some 200 pounds of choice quartz 
crystals; they are also frequent at the Himalaya mine, at Mesa Grande, 
both colorless and smoky, at the Mack mine on Mount Palomar, and in 
most of the mines throughout that region of the State. Some of these 
may yield good material for use in the arts. 
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TIji' Indiana used quartz of all kinds for arrow- and spear-points. 

made nf colorless transparent rock-crystal are rare and beautiful; 

some specimens of these, only an inch long, from Calaveras County, 
were presented to the State Mining Bureau, some years ago, by Mr. 
J. Z. Davis. 

Amethyst, the purple variety of quartz, has not been found to any 






gtl 




,ea t extent in California; though it occurs somewhat in Mono County, 
; " tat Noonday mine, Bodie district. 

Smoky Quartz is somewhat abundant, but has been already men- 
"Wed at the principal points, under Rock-crystal. 
Rose-Quartz is a semi-crystalline translucent variety, of pale pink 
sometimes slightly opalescent. It is capable of use for many 
ital purposes being cut into balls, pendants, small vases, etc. 
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Rose-quartz is a substance much appreciated by the Orientals, and it 
has been successfully imitated by them by dipping white quartz rock, 
after heating, into an aniline solution; this process opens cracks in the 
quartz, which upon cooling absorbs the rose color, and retains it per- 
manently. 

Rose-quartz of choice pink color exists in some quantity at several 
points in Tulare County. Specimens from Yokohl and Three Rivers 
have been sold at remunerative prices; and according to Prof. W. H. 
Smith, of Visalia, it is found, of good quality, at several other places in 
that vicinity. Rose-quartz is frequent also in the pegmatite veins of 
the gem mines in San Diego and Riverside counties (described under 
beryl, tourmaline, and kunzite). It is also reported as a large out- 
cropping ledge, rising above the surface of the ground for a distance of 
240 feet, with a width of 40 feet, at a point near the Mexican boundary; 
the location is given by Mr. N. G. Douglas, who describes it as 45 miles 
from San Diego and 29 miles from Tia Juana, on the public road from 
the last-named place to Ensenada, in the so-called " Free Zone/' It is 
claimed that the material can be quarried out here in blocks of any 
desired size. Another occurrence of rose-quartz, somewhat opalescent, 
is announced by Mr. Edward N. Walsh, at Escondido, San Diego 
County. 

Gold-Quartz. — One of the most characteristic ornamental stones of 
California is the gold-quartz, which has been used to a large extent for 
jewelry and art objects. The gold of the placers and gravel-beds is 
derived from auriferous quartz veins in the metamorphic slates of the 
Sierra Nevada, having been worn out and washed down in the slow 
decay of those rocks. But the most important mining operations are 
now conducted upon the veins themselves, where the quartz is taken 
out and crushed. In most cases the gold, even in a rich vein, is scarcely 
visible; but sometimes it is so abundant and so conspicuous that it 
makes a strikingly ornamental stone — a matrix of white quartz, either 
opaque or translucent, through which gold is distributed freely in little 
patches or stringers. Jewelers pay from $20 to $30 for paCh ounce of 
gold contained in such material — the gold itself being worth about 
$16.50. The price of specimens varies from $3 to $40 an ounce, 
according to their beauty and to the proportion of gold included. 
This latter is determined by specific gravity. 

Some crystals of limpid quartz, containing particles of native gold, 
have been found in California. One of these was said to have been an 
inch long, inclosing in the center a scale of gold about the size of the 
lunule of a finger nail. In Nevada County, in the Grass Valley mines, 
quartz is occasionally found supporting gold between the crystals. 
Most of the white gold-quartz comes from the counties of Butte, Cala- 
veras, El Dorado, Mariposa, Nevada, PW»t, Stetta, Tuolumne, and 



(JEMS, JEWELERS MATERIALS, ETC., OP CALITO1 

Yuba. A black gold-quartz is found at tin- Sheep iiunch niinc, in Cala- 
vir.i- County, :ltji1 at Sutter Creek, in Amador. Occasionally bowlders 
of gold-quartz are met with. A smoothly rolled mass of this- character 
was taken out of the hank of the Nevada Hydraulic Company, at Qlb- 
eonville. It weighed lrlO pounds, and was judged to contain $2,500 
worth of gold; but its value for lapidary purposes was greater. 

An artificial imitation of this stone has been made, by throwing 
grains nf gold from crushed quartz into it fused milky glass, and allow- 
ing it to solidify in molds of various shapes. Another process was to 
produce a so-called rose gold-quartz, by backing a translucent gold- 
quartz with carmine paste. This was quite effective, especially when 
i connection with the black or the opaque variety. The same 
ing might be done with backings of other colors, and a striking variety 
I effaotfl produced. There occurs in Hungary an amethystine gold- 
lartz of great beauty, which could he readily imitated in this way. 
Gold-quartz is made into a great variety of articles of jewelry and 
rnatneut, such as cane-heads, paper-weights, fan-sticks, bracelets, etc.; 
< also employed for inlaying in certain kind? of elegant furniture, 
': i< ii contrasts finely with dark wood ot with other minerals of 
ri.iiounccd color, such as jasper, malachite, smoky quartz, etc. 
The jewelry made from this material is mostly sold to tourists from 
B Bast and from foreign countries, though a good deal is also used in 
ifnrniu. Eleven hundred dollars' worth was purchased some years 
), by an embassy from Asia: and almost nil visitors buy specimens as 
lvenirs. The largest and most ambitious piece of work in gold-quartz 

- I i la] of the cathedral of Notre Dame in Paris; it is about a foot 

ji. and is valued at $20,000. The amount of this material used in 
Mlrj baa varied greatly; it has at times been estimated as high as 
i ear, hut has not approached such figures of late. One lapi- 
ii. Oakland, where most of the cutting is done, bought nearly 
: S'|JHH| worth in one year, and a large San Francisco firm of jewelers 
-'ii-ht nearly *15,000 worth. In 1902 the production amounted to only 
MMlt S3000." 

In the selection of the quartz for art work great care is necessary, 
i Btones used must be large enough to bear the rough treatment of 
e diamond-saw and the lap-wheel of the polisher. All the rock quartz 
l hilble, and some of it crumbles to pieces while undergoing these 
The saw, catching in the gold in the slitting, prevents the 
"itrii^ of Urge pieces, as the wafer-like slabs are apt to be broken by 
:li - WUBtance while being detached from the mass. For this reason. 
Ul tin' pieces set in cabinet work are small. Pieces 4 by 2 inches arc 
■ although line pieces 4 inches square arc at times seen. Rarely 
B than half of the rough material purchased finds its way into the 
^rfc.jt, owing to breakage while being trimmed into shape. 
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Quartz Inelusions. — Quartz is frequently penetrated by other 
r-_:r. *r.k'a. and these combi nations are often verv beautiful and are 
valuri ir ornamental stones. Instances of this kind, mentioned in 
v.'LLr of the writer"? reports on the Mineral Resources of the United 
Sv^t-rs. are the following: At the tourmaline locality near Coahuila. in 
River- Me County, the quartz is sometimes penetrated with tine hair- 
like crystals of tourmaline, so as much to resemble the beautiful ruti- 
la ted quartz, or sagenite. One of the finest of these specimens is now in 
the collection of Harvard University, at Cambridge. Mass.. and another 
in the American Museum of Natural History at New York.* A recent 
announcement has been made of the finding of smoky quartz penetrated 
bv Mack and greenish -black tourmaline, near Fa 11 brook. 8 miles west of 
Pala. in San Diego County. Mr. W. H. Trenchard reports quartz inclu- 
sion- of tourmalin*.*, hornblende, and other minerals, as frequent 
throughout southern California, especially at the mines where the gein- 
tourm a lines occur. 

Iii Tulare County, on Deer Creek. Mr. L. B. Hawkins obtained speci- 
mens of a similar penetration of quartz by hornblende crystals. + This 
combination has also been noted by the State Mining Bureau, at Tyler"? 
Ranch, near <>leta. Amador County, and at Fairplay. El Dorado County. J 

A notable occurrence of this character is that already described (p. 6o) 
in El Dorado County, near Placerville. where a decomposed quartz vein 
is full of crystals ranging from the size of a man's finger up to 80 or 90 
pounds. Several pieces of the quartz, over oU pounds in weight, were 
pellucid and free from flaws, while others contained remarkable inclu- 
sions of green chlorite, 3 to -5 millimeters in thickness. Some of the 
crvstal- also contain inclusions of chalcedony, cream-white to brown in 
color. 

Other interesting quartz inclusions are reported by Mr. H. F. Wheaton, 
of Riverside Count v. from the San Bernardino ranee, in the countv of 
the same name, in the desert. These are the kind known bv the name 
of sagenite. in which transparent quartz crystals are penetrated with 
lorn: slender crystals of brilliant red or brown rutile. the oxide of 
titanium. This variety is well known and much admired, as both curi- 
ous and elegant, and has received the name abroad of " tleehes d'amour.'' 
or •*l«»ve*s arrows." When pieces of any considerable size are obtained, 
it is a beautiful material for carvimr into objects of art. There were 
also noted colorless quartz crystals with chloritic "phantoms" including 
"minute grouped masses of a green color." thought to be chrysocolla or 
epidot*. 

There are many other kinds of inclusions: anil in some cases the 
included mineral so completely penetrates and fills the quartz as to 

* Miiu-r.il Rt>i.»urce> of thv t'nitttl Smu-s. 1**WR. i». 1*. 
MoM.. lSiC. p. 14. 
;loi*L. 1**4. fi. «*'J|. 
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change its aspect entirely, and render it almost Opaque and highly col- 
ored, Bttch is the Mariposa County instance, referred to on page 97, 
undtT jade, where a quartz rilled with n green micaceous mineral (mari- 
pouta) in minute scales forms a green stone so resembling jade that it 
ie i .("[led to China, where jade is greatly prised. 

Dumortierite Quartz. — A very marked example of this character 
exists in Riverside County, on the Colorado Desert, about 50 miles 
north of Yuma and 11 miles west of the Colorado River. Here quartz 
i- found that is so rilled with a rare dark blue mineral, known as 
Du mo rtie rite, that it closely resembles the celebrated atone long familiar 
in jewelry and the arts as lapis lazuli. Mr. John Stewart, of Los 
Angeles, who described the locality, slates that the material ie abundant 

I can be taken out in blocks of several hundred pounds, varying from 

light lu dark blue and mingled blue and white. This should he a very 
6n« ornamental atone, as it polishes bountifully. The locality, however, 
is remote and can only he worked in the winter or the rainy season, as 
water lias to be hauled from the Colorado River, and the climate is too 
i'"t in: either horses or white men from June to December. 

Nmr Deheea,* Sun Diego County, is a large lxnly of lavender-colored 
dnmortierHe in quartz, which, if cut find polished, would make hand- 
cimens. This is evidently the mineral that was mistaken by 
e early collectors for erythrite, which it slightly resembles in struc- 
ture and color, Erythrite has a metallic lustre, the dumortierite has 



CHALCEDONY. 

Onsomeofthe California beaches are found many interesting pebbles 

eh'halcedony that frequently have the appearance of a partial polish. 

Among the most notable of these beaches are Crescent City, I'eseadero, 

' !■■ '."iido. The first named is in Del Norte County, at the extreme 

end of the State. Peseadert) is nearly central, lying some 25 

miles directly west of San Jose, and may be reached by a beautiful 

mountain ride of 25 miles from San Mateo. The pebbles are found in 

great profusion, of different varieties of chalcedony and agate, many of 

tnera beautifully marked; others are apparently of jasper, and oecasion- 

■Bj of fossil coral. Some of them are hollow geodes of chalcedony, 

Mwsing a liquid with a moving bubble, like the "hydrolites" from 

Booth America, or from Tampa, Florida, and near Astoria, 

These little sealed flasks, as they might be called, vary from 

* fits of a pea, or less, up to rarely an inch in length, and are much 

Wgal niter. Redondo is a favorite beach resort, about 15 miles south 

I I,,,- tjigelee. Here also are found many beautiful pebbles. It is 
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DOitQ tlie custom after each tide for the gueets at the hotel to visit tl 
beach to look for them tMMOxao, which are especially abundant non 
nf the pier. They are believed to come from a bed of sand and grav 
in the vicinity. Several of these pebbles were found in 1901 in a 
Indian grave near Rcdondo. 

At both these beach resorts, large quantities of the pebbles are gatl 
errd and sold to tourists, often in bottles of water, to bring out the 
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varii-d colore. Long chains and other ornaments are also made by 
drilling the stone* Bud stringing them on a flexible wire. 

Another important pebble locality is that known us Moonstone Beach, 
on Baata C&talina island. The pebbles are not moonstones, but nodnlea 
of qiiiirt/ weathered out of a rhyorite rock — composed of sankiinc feld- 
spar :\i\'\ quart* — w 1 1 i I ■ ■ those .if lii'dmido and IVsradero :ire agate and 

chalcedony, and come from amygdaloidaJ rocks. 

Similar pebbles of varied coloring occur on Upper Spanish Creek, 
. a Plat, in Meadow Valley, Plumas County, according to Mr. 
i | l, ini;m.* Another locality is on the shores of Lake Taboe, 
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tin y are very abundant at points; and still another is Canon 

in the BOtrtbera pari of the Stata, as announced by Mr. C. R. 

who found hydrolites ami many beautiful agates in the drift of the 

; I Btrawa over the mesas.* 

Numerous handsome varieties of chalcedony are known to occur in 

ii. Among these is a light blue variety, sometimes called 

>;t[.!iirin.' chalcedony. This is a stone that was highly valued in very 

times, and was a favorite material for the carved Babylonian 

eealfl, 8000 to 4000 B. C. That used for this purpose came from Persia; 

also in the Urals, and at Treszytan in Hungary. Saphirine 

• liiilirilonv nf equal beauty is found at Kane Springs, in Kern County, 

ses of it deep sky-blue color, with the "botryoidal" or grape- 



.Springs, 
. Orcutt, 

■I „f the 




r surface characteristic of much chalcedony. It does not seem U- 
j bees developed, however, nor is the amount of it to I" had yel 
i 

'. William P. Blake mentions the occurrence of large masses of 

tfiiW chalcedony, delicately veined and in ni am miliary sheets, near the 

■. in Fresno County, and also in Monterey County, and of pink 

stony in nodules in the eruptive rocks in Los Angeles County. 

ii lohneon's River and Williamson's Fork. There are doubtless 

y ntlinr localities in the State where handsome varieties of chalce- 

| 'uriir. thai may be developed ami used. Some of the Bilicified 

"d, elsewhere noted as frequent in the old " sub-lava " gold gravels, is 

o white chalcedony and various types of agate 

,i Mil,. mlsotltift'olunuloMi'SiiTillOih Ami. Rept. Statu Min. r. ,'.■■■ 
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Chrysoprase is a chalcedony that is colored a beautiful light green 
by the oxide of nickeL It has been a favorite stone in jewelry and 
ornamental work from very ancient times, but is found at only a few 
place* in the world. Within some years past several localities of 
chrysoprase have been opened in California, in the region about Visalia, 
in Tulare County. The tirat discovery was made as far back as 1878. 
by Mr. George W. Smith, a surveyor, who collected specimens of the 
mineral and submitted them to experts. Mr. Max Braverman, of 
Visalia. was the first who positively identified it as chrysoprase, from 
its content of nickel oxide. Specimens were thenceforth gathered and 
sent to various collections and museums. Later, its possible value for 
jewelry began to attract attention, and renewed search was instituted^ 
resulting in the discovery of two more occurrences of it in the same 
count v — one on Stokes Mountain and the other on Tule River. The 
original locality is at Venice Hill, about 12 miles northeast of Visalia. 
Here the chrysoprase forms small veins. 2 or 3 inches thick, in a jas~ 
pery rock. Much of it is tlawed. but a good deal of choice material has 
been taken out and cut. and the color is good. The principal vein was 
located bv Mr. C. P. Wilcomb. formerlv of the Golden Gate Park Museum. 
San Francisco, while Mr. Braverman has been very active in searching 
and exploring. He and Mr. L. B. Hawkins located a fourth occurrence 
in 1897. in the same county, at Deer Creek, some 30 miles southeast of 
Visalia; and in the succeeding year a fifth lt>cality was opened at Lind- 
say, half way between those two places. Here again the material is apt 
to be tiawed. and much of it is pale in color; but a good deal has been 
taken out. and one remarkably tine specimen has been presented by Mr 
Braverman to the State Mining Bureau. The stone here is mingled 
with a beautiful semi-opal of the same green colors, for which Mr. 
Braverman proposed the name chrysoprase opal or chrysopaL 

There was considerable activity at these several mines for the first 
few years, but no large or steady production. Twelve hundred pounds 
were shipped from the Deer Creek locality, five hundred from that at 
Lindsay, and three hundred from Venice Hill: but the proportion of 

ml gem-material was small. More recently, however, a New York 
has taken up chrysoprase mining with more system and 
Large amounts of fine material have been taken oat. 
■g from deep to light green, and a great deal has been cut. in some 
stones weighing several ounces each. Most of it, however. 
m cut into squares, rhombs, ovals, etc., for studs* links, rings* 
<mag or mosaic work. The great increase in production is 
mmhf the fact that the value of the annual output,, which 
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ral years before had been only about $100, leaped to (1500 En 
1901, and to #15,000 in 1902* 



MOSS-AGATE (MOSS JASPER). 



I li:i[.vdouy with dendritic markings, in masses from 16 to IS inches 
BCrofiS, and jaspery agate, with moss-like ninrkiii^^ of a dark brown 
Dolor, ■"'•- among the minerals collected by Mr. H. r\ Johnson in the 
San Bernardino Mountains, in the county of that name, in the desert 
region of California, and reported by Mr. Wheaton, of Palm Springs, in 
■ m county of Riverside, f 

JASPER. 

Jasper ia also found at many points. It occurs of fine quality at 

Murjihys, in Calaveras County, of various shades of red, brown, and 
yellow. Mr. J. A. Ednian has described it in Plumas County, west of 
Hondo* Valley, gray, green, red, and banded red and white; and some 
«f these richly mingled varieties he thinks would be well adapted for 
: i-' in the arts. Red and green jaspers are abundant near San Fran- 
qmx), where an impure variety has been used for buildings and side- 
walk*. Around the shores of Lake Tahoe are scattered myriads of agate 
and jusper pebbles, which of course indicate the presence of these iniii- 
m*Ib in the rocks of the vicinity. A very peculiar variety occurs near 
Sao Francisco, as inclusions in basalt. The rock is made up of red 
-H" Tnliir- consisting of quartz stained by iron, usually very small, but 
occasionally reaching a diameter of more than an inch. When cut and 
polished, this rock makes very handsome sjiecimens. 

OPAL. 

H.= 6. G.= 2.0-2.2. 

Opal is essentially silica, though differing from quartz in containing 
■"all amounts of water. It lias numerous varieties, such as 
Noble or precious opal, Opaline, 

Fire opal, Hyalite, 

Milky opal, Hydrophane, 

Opal agate, Wood opal, 

Muss opal, Opalized wood. 

Opal of different kinds has been observed at a number of points in 
'-alifornia, but the precious or gnu variety has not yet been obtained 

!:■ ■- ' ■ - of llit ['mini Stan.'-. ['. s>. Hr.jl. Survtrv, L!W2, ji. HI ;— Inble of pro- 
of precious Woi.es. 
'ttW., UHW.p. S7(irprini>. 
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of a size and quality to warrant mining operations. In 1897, fire 
opals, small but good, with larger pieces of inferior quality, were identi- 
fied by the State Mining Bureau, from Dunsmuir, in Siskiyou County. 
Very recently a locality of precious opal that may prove impor- 
tant has been reported at the opposite end of the State, in the region of 
the Mojave Desert. Mr. C. R. Orcutt, of San Diego, describee the opal 
as occurring in large quantities in a porphyritic rock. Most of that 
which he had seen is chalcedonic, but some true precious opal has been 
found, and good stones have been cut from it. The locality is in San 
Bernardino County, some 25 miles northwest of Barstow. Here, opal 
of various colors, some almost amber-yellow, and some — though not 
very much — of the precious and fire opal, occurs in seams, veins, and 
pockets, in what is called an indurated clay, by a more recent describer, 
but is doubtless a decomposed igneous rock. The deposit is about half 
a mile wide and two miles long, dipping rather steeply, with an overlying 
tufa, and probably resting upon granite beneath. The locality is sit- 
uated in a branch of Black's Canon to the east of the main cafion. On 
the surface are found large deposits of what is called "semi-opal," a 
stone which resembles the genuine opal, but has not its beauty. The 
real opals are found at a little distance from the surface and resemble 
very much the Australian opals. J. C. Reed and associates, of San 
Bernardino, are the owners. This locality may prove valuable when 
more fully developed. 

A beautiful yellow opal, without fire, and more resembling amber, 
wan noted in 1895, by Mr. M. Braverman, at the chrysoprase locality at 
Yokohl, near Visalia, in Tulare County. This might make an attract- 
ive semi-precious stone, if procurable in any quantity. He also found 
a beautiful green variety, for which he proposed the name of chryso- 
prase opal, or chrysopal, at the chrysoprase mine near Lindsay, in the 
same count v. 

Rich white opals, but with no fire, were described as long ago as 1886, 
by Prof. William P. Blake, from near Mokelumne Hill, Calaveras 
County. They were found loose in a gravel stratum, 345 feet deep in a 
shaft sunk in Chile Gulch, in Stockton Hill; the pieces ranged up to 
the size of a walnut, and were at first supposed to have real value. A 
similar variety occurs with magnesite in Alameda County and at some 
other points, but is of little importance. 

In San Bernardino County, milky opal was reported by Mr. D wight 
Whiting, in 1897, in a narrow seam of sandstone, a little east of the 
N.E. i of Sec. 24, T. 1 S., 11. 13 W., San Bernardino base and 
meridian. 

The peculiar, glassy, transparent variety of opal known as hyalite has 
been found in Lake County, in some abundance, by Mr. H. H. Myer, 
nnd is nlso reported as occurring with semi-opal, about 80 miles south 
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^e of that name. It is an interesting 
t particular use in the artB. 



Mount Diablo, in the r 
variety, but not capable of i 

Silicified and Opalized Wood. -Silicified wood, which is variously 
Down as agatUed wood and wood opal, is found in abundance in Cali- 
The ancient gold-bearing gravels, overlain by a capping of lava 
r tufa, elsewhere described, frequently contain trunks and branches of 
■■•_■- thai have been permeated by silicious waters and thus fossilized, 
i si n i ii- rases- the replacing materia] is opal silica; and very interesting 
adations in the process of change can be seen, even in parts of tic- 
atne specimen. Pieces from these '"sub-lava" gravels from Nevada 
Scanty (e. g.) will show parts completely silicified, but opaque and 
ale-colored, and others entirely altered to opal silica, of various shades 
f translucent brown. These logs and fragments represent trees that 
?rew on the banks of the ancient streams, before the lava or tufa flowed 
nto the valleys and tilled them, anil in some instances they are even 
Eottnd -till standing erect. 

Of the manner of this remarkable change, Prof. Joseph l.e futile* 
>.',-: In a l'ixmI specimen of petrified wood not only the external 
form of the trunk, not only the general structure of the stem— pith, wood, 
and bark — not only the radiating silver-grain and the concentric rings 
i'f growth are discernible, hut even the microscopic cellular structure of 
the wood and the exquisite sculpturings of the cell-walls themselves are 
perfectly preserved, so that the kind of wood may often be determined 
bj ilif microscope with the utmost certainty, yet not one particle of the 
Organic matter of the wood remains. It has been entirely replaced by 
mineral matter, usually some form of silica." 

Tin' general theory of petrifaction is as follows: When wood is soaked 
<ri ii strung solution of iron sulphate (copperas), then dried, and the 
HUH process repeated until the wood is highly charged with this solu- 
wn, and then burned, the structure of the wood will be preserved in 
all- of iron that remains; alsio it is well known that the smallest. 
MBurti and cavitieH in rocks are speedily filled by infiltrating waters 
tlth mineral matters; heneo wood buried in soil soaked with some 
!*lh(j*ing material becomes highly charged with the same and the cells 
till' 1 *! with the infiltrating material, so that when the wood decays the 
ptrifying material is left, retaining the structure of the wood. Fur- 

1| " T re, as each particle of organic matter passes away by decay, a 

I'Hrtiilcof mineral matter takes its place, until finally all of the organic 
matter is replaced. The process of petrifaction is therefore one of sub- 
Btitutkm as well as of interstitial filling. From the different nature of 
fce process in the two cases, it happens that the interstitial filling 
Mirayi differs, cither in chemical composition or in color, from tin- BUb- 

'Elements Dl Geology, y. 1\I2, 
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stituting material, 
mass is solid. 

Agatised wood in large quantities, consisting of trees from 12 to . 
feet in length and from 18 inches to 2 feet in diameter, has been obtain* *• 
near Calistnga, in Napa County; and m the hydraulic mines of Cali 
fornia, at many points, large and very beautiful masses of opalizei/ 
wood, of fine brown, yellow and black colors, are frequently found. 

ALBITE— FELDSPAR. 

Aventurine. Moonstone. Peristerite. 
H.= ii. G.=2.62. Luster vitreous, often pearly on eleavage surface. 

Color white, also bluish, grayish, reddish, and greenish; occasionally 



*"****£ 



..v^^afe-if-i'-v'^ 



having a bluish ehatoyancy or play of colors. Silica, G8.7; alumina, 
fc&5; soda, U.S. 

Albite (soda feldspar) is a constituent of many crystalline rocks, 
Often associated with common or potash feldspar (orthoclasa) in granite 
tad pegmatite, and frequently in syenite. greenBtone, and the crystal- 
line -« I lists. The most common occurrences are in veins or cavities in 
granite or granitoid rocks. Found in Calaveras, Inyo, Marin, Mono, 
Riverside, San Bernardino, and San Diego counties. 

Both albite and orthoclase feldspar arc especially conspicuous m the 
veins of pegmatite that traverse the granite and diorite rocks 
of San Diego and Riverside counties, and that carry the gem -mineral) 
of that region. They constitute the greater part of the pegraatit 
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tether with qoarts, and are often finely crystallised. The albiU in 
, tare mth the loi 

■:niiiinl transparent crystals : and the orthopia as al ti - a found in 

ratals of ■■■■ ■■! these al Mesa Grande an penetrated 

Mi fine prisms of rabellite or otbei colored tourmalins 
The ii" 1 of albite Eoi gem purposes Lb practically restricted to tllOM 
ads showing a bluish opalescence or play of colors, so a vent urine 

tone effect when sal es eaooeAMi, 
Peristerite is a whitish, adularia-like albite, presenting a bluish 
chatoyancy usually more or [ess mixed with pale green and yi How, Qh 
k -<f a pigeon. 
Aventurine is :i grayish-white to reddish-gray albite with 

reflections proceeding from minute inclusions, dinnfminaifld 
crystals. 

Moonstone i- a semi-transparent albite, having a ohatoyanl refleation 

■',■■■, nr mi opaque pearly-white variety »itli :i 

tcence. The so-called moonstones of Santa Catalina island, 

on the" MiiiitisViiiif Beach," an not albite, however, bul nodules 

■■■■.■in quartz. (See p, 72 ) Minute crystals of the atlulnria 

tone with Iwautiful blue n llecl ■ ■ in i i ol- 

polite) rnek, w n t i red ntlj at liiikl t<t. in tbi 

i bey are ol won 

ol their small site. They 

■ he opals at lir-i by many collectors who distribntad 

■ hardly be said that any gen terial of the specie* albite [l 

■i California, although many interesting specimens ' ■ 

ORTHOCLASE-FELDSPAR. 

2.5-2.7, 8ilica,«4.7; ilumina, 18.4; potash, 1&9. 

: rred to i» connao 
tion niih albiti ' olors white to various shadi 8 ol cream gray, Saab 
■row a. The only form in 

occur* in California, thai i -nf.il ate is that of 

Graphic Granite. Craphic granite, oi tlebren 81 -. sp 

1'ala, San Diego County nt the fa 

Ixrge maaw of ijuarti and ■■ 

so totargrownas to ;,aro found 

here Mi]" 

at all tli' 
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district, and is known among the miners as " graphic-spar." When ii 
exists in compact masses of uniform texture, it is capable of tie M u 
ornamental stone, taking a fine polish, with delicate tints and ciiriou- 
pattern. Vases and other art objects that are very handsome are made 
of this material in Russia. 

LABRADORITE. 

H.= 6. G.= 2.72. Color gray, brown, or greenish. Labradorite la 
u Hme-floda feldspar, containing silica, 53.1; alumina, 30.1; lime, 12.3; 
soda, 4.5. % 

The cleavable kinds often show a magnificent play of colors in which 
blue and green predominate, while yellow, red, pearl-gray, orange and 
amber are apparent. The mineral takes high polish and is then WTJ 
handsome. 

Observed in Mariposa County in Yosemite Park, and in San Ber- 
nardino County near Lytle Creek. 

Mr. W. H. Trenchard, in a recent communication to the writer, state* 
that labradorite occurs in the granitic intrusions of the entire gem- 
bearing district of southern California, with orthoclase and oligoclase 
feldspars. 

DIOPSIDE. 

H.— 6. G. = 3. 2-3. 38, Luster vitreous. Color ranging from while 
thtough several shades of green to dark green, and even nearly black. 
Silica, 55.6; lime, '25.9; magnesia, 18.5. It is a variety of pyroxene. 

Diopside is occasionally cut as a gem. l'yroxene is a common min- 
eral in serpentine and eruptive rocks; the variety diopside occurs in 
limestones and serpentines. It is observed in El Dorado COQDtf, ill 
line dark green crystals near Mud Springs; and in fine crystals at the 
Cosumnes copper mine. 

ENSTATITE. 

Bromite, Hypersthene. 

Enstatite.— II. = 5.5. G.= 3.10-3.13. Color yellowish, gray [fit, tod 
greenish white. Luster vitreous or pearly. Silica, (X); magm 

Bronzite. — H. — 5.5. G. = 3.1-3.3. Color grayish toolive-j 
brown. Part of the magnesia of the enstatite is replaced by iron. 

Hypersthene. — H. = 6. G. =3.4-3.5. Color dark, brownish gtto 
grayish black, greenish black, pinchbeck brown. 

Those minerals are all urlliurliiimliir pyroxenes, and whi 
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idaon kotow the fibers, they ill afford the oat's-eye effect The; m 

■ of peridotites and serpentinee. 
'..vn;\ Cii.-ia County. Brondtt at Mount Diablo, 
Sam Praxcbco Couktt, BronsHe al Fort Point and near to Orpl 

ylnni. 

KUNZITE-SPODUMENE.* 

. . Q. ;; 19. BiO B4 5; Al o, 27.4; LiiO B.4. SUi- 
i' of alumina and lithia. 

A meet remarkable discovery of transparent lilac-colored and pale 
piatt tn irhite snodumens bag lately bees made in California Thi 
crystals were obtained clow i<> . p i deposit of colored tourmaline, iteell 

notable inten -t. on Pals Chief Mountain, ■ mite snd a half ■tii- 

i from Pala, in San Diego County. This new discovery l« but half ■ 

e northeast from the celebrated rubellite and Eepidolita locality) on 

Mountain, when recenl don lopmenta have brought to light 

©en* Quantities of emblygonite— this latter species occurring by 

while the lepidolifa i.- estimated by the thousand tons. The 

thus unequaled in tfae world for ii» abandanoa of tithia 

idumene hae long been known i" mineralogLstSibut only within 

bas ii bean t :mk rd among gi ro-minerala. Ii i- i 
[ alumina and Bthia, rather oomplei in constitution and peculiarly 
. 1 1 id- to alteration, the first i Seel of which it to deeti 

i that most ol the epodumene found la opaque snd oi little or no 

.mi v. lii tiii* .'i mi i iii. in ii is - m bat ii' iant al 

Km England and also In Pennington County, Booth Dakota, the 
. tv large, but dull and unattractive. Ii l> 

■ :■..■ twenty-five y->>- ago, thai all i bass 

id underg ■ alteration and must originally hs re be 

':niiiful, Tin' ' hange had proceed) d from will ■ Inward, and at thp 

are found portions thai still retained the cohn and kran-anar- 
i BA.ee balongi d to the whole, EEvi d the* re ants bow n i 

.■■:„.».■■..■ (mm Pain, i . 
.' -■ l-l W I -i- >■■■ !■"■:. [.| y-l-'-l:: 

miiti \ s- 1 ' ■ ■ 

r Hull. 
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were so fissured and marred that they could hardly be used for gems; 
but they indicated a loBt elegance that led the writer to apply to spodu- 
mene the expression "a defunct gem." Since then, however, it has 
beet) found in the unaltered state and in several colors at two or three 
localities, and has come into recognition as an interesting and beautiful 
gem-stone. 

The name spodumene is from the Greek gpodm, ashes, from the dull 
whitish color of moat of the altered crystals. In Europe the mineral \t 
also frequently called triphane. A transparent yellow variety is known 
from Minas Geraes, Brazil, and these specimens have been 10 some 
extenteut into gems. In 1881, Mr. W. E. Hidden discovered numerous 
clear, bright green crystals at Stony Point, Alexander County, North 
Carolina, which were found in seeking for emeralds. Their real char- 
acter was not recognized at first, and they were supposed to be cyanite 
ordiopside; but an analysis by Dr. J. Lawrence Smith, of Louisville, 
Ky., showed them to be spodumene. He proposed for this new v n it- t y 
the name of hiddenite, which it has since borne, and it has also been 
called lithia emerald. This discovery excited much interest, and the 
new and beautiful American gem at once came into favor. The yield, 
however, was limited in amount, and for several years past, because of 
litigation and from other causes, the mine has not been worked. 

The green hiddenite spodumencs, although extremely beautiful, were 
small; but the California crystals are of noble size, as well as very- 
attractive in their color tones, varying from rich rosy lilac when found 
at some depth, to pale or almost colorless nearer the surface-- doilbl IMS 
due to weathering or the action of sunlight— in striking contrast to the 
rich deep pink-purple of those lower down. 

These spodumenes are of remarkable size, transparency, and beauty. 
The following are the weights and dimensions of seven of the principal 
crystals: 



No. L~ 


.. 528.7 


So. 1 


52B.7 


No. 3 


-".*:.< i 


No. 4... 


.. 256.0 


No. B 


M0.S 


No, I 


2«t.5 


No. T 


leue.ii 



111 »M« 1.5 



;ist. To 
i'a bxnil. 



They are extraordinary objects to the eye of the mineralogist. 
.. il.ii -|iodumenes of characteristic form, as large as a man's hand, 
but with bright luster and perfect transparency, and of this delicate 
pnik-.-nu' iliy-tm» lint, is a novel and unlooked-for experience, as all 
the large ayetala of this mineral ever before seen were dull graybh 
while, and perfectly opaque. At Branchville, Conn., some of the tbtj 
j^omene Crystals, on being broken, were found to have remnants 



ii grayisn 
[ the very 
remnants 
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si their center, that retained some transparency and an amethystine 
color — just enough to indicate something of what their former beauty 
had been. The same mineral has now been found in its unaltered state, 
and the discovery is of great interest. Prof. Charles Baskerville, of the 
Pmwisity of North Carolina, who has from the first been engaged in 
iiri[Brtant studies on these specimens, has propose'! for this lilac variety 
tlie name of kunzite,* after the writer, who was the first to determine 
it as spodumene. 

The chemical composition of these specimens has been carefully 
determined by two independent authorities. The results appear in the 
analyses here given, of which No. I is by Dr. Waldemar T. Schaller, 1 
of the U. S. Geological Survey, and No. II by Prof. Charles Baskerville 
and Mr. R. O. E. Davia, of the University of North Carolina:* 

I. II. 

• ■■. 04. « 04.05 

Al,<>, 27.32 27.80 

H ■■ ID 

UaO .11 

OtO .80 

ZnO M 

HiO .06 

Li,0 TJ8 8.88 

Na,0 39 .30 

K,0 08 .06 

I .15 

Total* _ __ BB.fil 1(10.15 

Occurrence. — Soon after the first announcement of this remarkable 
discovery, the locality was visited and examined by Dr. W. T. Schaller, 
then of the geological department of the University of California. In 
his report he describes the occurrence as follows :§ 

"The formation in which those fine crystals are found at the Pala 
locality consists of a pegmatite dike, dipping westerly at a low angle, 
perhaps 20°. It is more or leas broken, and as a whole Beams to form 
the surface of much of the slope of the hill on which it occurs. The 
dike is rather broad, but irregular in its present shape, and has a 
thickness probably of not more than thirty feet. So far as the mining 
developments have shown, only a small portion of the dike is rich in 
litbia minerals. Ordinarily, the dike is a coarse muscovite granite, the 
orthoclase and quartz predominating, containing many rounded prisms 
of black tourmaline, with broken ends. Lepidolite occasionally seems 
to replace the muscovite and when it does, red, blue, and green tour- 
alines replace the black variety. It is with these gem-tourmalines 

•Science (N. S.}, Vol. XVII I, No. 304, September 4, lfNB, p. 303. 
tBull. Dept. Qeol. Univ. Ciil., Vol. Ill, Sept., 1903. pp. 265-276. 

■ ..Hi, Vol. Will, July, 1003. 
JLoc. cit. 
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tiiat the spodumene occurs, While the tourmaline and Iepidolite are 
frequently inclosed in the quartz and feldspar, no such inclusions of 
spoduniene have been found. The latter mineral always occurs asso- 
ciated with the other minerals, but never penetrating them or peiv 
trated by them. It occurs in iiockets, and these facts seem to indicate 
that the formation of the spoduniene is later and not coincident, in time 
of formation, with the tourmalines and with the dike. The dike cut;* 
across the large intrusion of dark rock occurring at Pals and briefly 
mentioned by Dr. II. W. Fairbanks.* This large body of dark rook. 
several miles across, is surrounded on all sides by granite. The dark 
rock forming the foot-wall of the dike in which the spoduniene OCCOXM 
is a diorite. consisting of hornblende, a plagioclase, and (subordinate) 
orlhoclasc with accessory magnetite and apatite." 

It will be seen by comparing this account with the general intro- 
ductory statement already given, of the geological character of the S» 
Die go- Riverside litbia and gem region, that the features here are thos«^ 
characteristic of most of the mines referred to, where gem-tourmal: 
and other rare and interesting species occur. The kunzite variety of 
spoduniene is now found at several points in San Diego and Riverside 
counties in connection with the richly colored tourmalines. Although 
this particular locality on Pala Chief Mountain is the most prominent 
one, and has yielded most of the fine material, yet it whb not the first 
at which kunzite was met with. Specimens of this mineral tirst 
reached the writer and were identified, in December, 1902, through 
Messrs. Tiffany A* Co., from Mr. Frederick M. Sickle r, who thought them 
perhaps a variety of tourmaline. Their exact locality was not given. 
In August, 1903, he announced that they came from the White Queen 
mine, near l'aht. The crystals, though much smaller in size, are similar 
to those obtained soon afterwards from the I'ala Chief. 

Mr. Bidder, an explorer long familiar with the region, claims to have 
been the original discoverer of this mineral some years before, jointly 
with his father, Mr. M. M. Sickler; but its composition was not known, 
and from its association with tourmaline it was regarded as a peculiar 
variety of that species, although with some question if it were not a new 
mineral. Mr. Siekler visited Los Angeles in the summer of 1902, and 
tried in every way to find out from jewelers, mineralogists, and libra- 
ries, what the crystals migbl be, hut without success. His discovery 
tie mineral, however, ?it the White Queen mine, on the ridge 
the Pale Chief, now known as Heriart Mountain, seems to be clear!; 
entitled to priority. 

Inning 1902 and 11KW, much exploration and prospecting 
carried on in this section by two Basque Frenchmen, Bernardo Hi 
and Pedro Pelletcb, us well as hy the Messrs. Sickler, father and 

• Kki.uM, Btport Slat* Mnmtagttl li'nl.i. 
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ind -'">- ial claims were located by them, both jointly and separately, 
ii ("'iiits where kunzite and other interesting associated miner*!* 
■ ■:■ found. Most of these were on the eastern ridge, named after 
Bernardo Heriart: bat the most important of all was the great kunzite 







and tourmaline mine on Pala Chief Mountain, which was located in 
May. [903, by the two Frenchmen, with Messrs. John Giddens and 
Frank A. Salmons. The latter has been especially active in the subse- 
quent development of this mine, which has furnished most of the fine 
kim/ite that has thus far been placed on the market. The actual f" 
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covery of this kunzite mine must probably be credited to Heriart and 
Peiletch, early in 1903; although, as above stated, Mr. Sickler had found 
the mineral previously at the White Queen mine. It is also claimed 
that they and Mr. Sickler had located another kunzite claim some 
months before, on Heriart Mountain; this may be the same as the 
White Queen, or the Caterina. 

On Heriart Mountain, which appears to be a foothill or spur of 
Agua Tibia Mountain, there are numerous dikes instead of one or two 
great ones, as on the Pala ridges. Many outcrops and openings show 
lepidolite, and several show kunzite at various points on the ends and 
on both sides of the ridge. Eleven claims are located and more or less 
developed. These are the following:* 

San Pedro claim, north end; by Bernardo Heriart and Pedro Peiletch; 
lepidolite and gem-spodumene. 

Sempe claim, crest and west slope; by the same; lepidolite, beryl, 
and colored tourmaline. 

Anita claim, west side; Heriart and his partner; lepidolite. 

Caterina claim, south side; Heriart and M. M. Sickler; lepidolite, 
amblygonite, and gem-spodumene at two openings. 

El Molino claim, south side; F. M. and M. M. Sickler; gem-tour- 
malines. 

Center Drive claim, south side; by the same; beryl and gem-tour- 
malines. 

White Queen claim, south side; F. M. Sickler; lepidolite, beryl, and 
spodumene. This is the locality of the first kunzite crystals that 
reached the writer in 1902, as above mentioned. 

Heriart claim, south and east side; M. M. and F. M. Sickler; lepido- 
lite and gem-tourmalines. 

Vanderberg claim, south slope; M. M. Sickler; lepidolite, beryl, gem- 
tourmaline, and gem-spodumene. 

Nay lor claim, east slope; F. M. and M. M. Sickler; lepidolite and 
gem-spodumene. 

In addition to these the Sicklers, father and son, own the Fargo 
claim, on the west slope, which is promising, but hardly developed. 
They have recently reported the finding of a very fine, deep-colored 
crystal of kunzite, almost flawless, measuring 12.5 by 8 by 3 centi- 
meters, at one of their newer claims on this mountain, 20 feet in the 
edge and 16 feet from the surface. 

In the coarse upper portion of all these pegmatite veins, a great 

rftriety of minerals have been developed. Mr. Sickler enumerates the 

Ho wing: Quartz — ordinary, milky, smoky, rose, and amethystine, 

hyalite; orthoclasejalbite; pyroxene; hornblende, green and black; 
lumene — colorless, straw-yellow, lilac, and green; beryl — colorless, 

(On. Res. U. S., 1906, p. 942. 
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green, yr]lnw, and rose; garnet; epidoto; tourmaline — black and of 
many colors; micas iepidolite, nmseovite, biotite, dainourhe, and 
eokeite; montmorillonite; amblygonite; triphylite; and among the 
metallic oxides, hematite; sulphides, pyrite and molybdenite; bismuth, 

■ :itiv. and the oxide; also apatite, Hitlerite, and columbite. 

The peculiar reddish clayey substance, heretofore called montnioril- 
lonite, that occupies the cavities in which nearly all the gem-minerals 
■■'■ found, has recently l>een shown to be really a form of halloysite, 
by Dr. W. T. Schaller * 

Kunzite has also been found in Riverside County, at the Fano mine, 
near Coahuila, which was located in 1902 by Mr. Bert Simmons, and 
for some time bore his name. It occurs here both pink and colorless, 
chiefly, also some reported as yellow, green, and blue, associated with 
inurnialines of fine deep blue, green, and other shades, beryl, quartz 
irystals, Iepidolite and amblygonitc. The location is about 20 miles 
northeast from Pala, on a spur of the San Jacinto range, in Sectiou 33, 
i Li S.. K. 2 E., S. B. M. 

The White Queen crystals (those that first came to the writer)* are 
usually smaller than those from Pala Chief, sometimes perfectly color- 
less, and varying from half an inch or less to two inches in length by 

■ me inch in breadth. Some are elegant specimens and some could be 

■ tit into gems, The hardness is about 7. They are perfectly transparent 
and remarkably free from Haws, and possess the spodumene pleochroism 
very markedly. Looked at transversely, the lilac ones are nearly 

glortew, oi faintly pink; but longitudinally they present a rich pale 
lavender eidor, almost amethystine. The characteristic etching is also 
*sll developed, especially on the pyramidal faces; but the surfaces are 
ilull, and are etched all over as if with a solvent. 

Two crystals, the largest and another one, from the first lot received, 
pave the following measurements: 

(a) 63 mm. (2J In.) and BG mm. (1| in.), 
(ft) 37 nun. (1J in.) and 27 mm. (l^in.). 
(e) 11 mm. (A in.) and 16 mm. ( H '".)- 

The specific gravilv determined on three crystals was found to be 

'. is:;.t 

Welffhi, grains. BpwttlC limvltj' 

SjKMlumene : Lavender 20.3«8 3.170 

Yclluw-wliite 8.359 3.186 

Lavender _.- 10.872 3.187 

>iii.'i then, larger crystals have been found, some comparable to those 
[r.nii the Pala Chief, one in particular weighing 24 ounces, and many 
reins from this district have been cut in San Diego. The product of the 
Pall ' liirf mine is all sent to New York. 

• Am. J. Sci. (4). Vol, XVII. March, 1WH. p. 191. 
1 Min. Res. V. 8.. 1903, pp. !l3',!rt0. 
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By a mere coincidence, just at the time when this mineral had conn 
into notice, in the summer and autumn of 1903, an extended investi- 
gation on certain optical properties of the gem-minerals in the Tiffany- 
Morgan and Bement collections in the American Museum of Natwal 
History, New York, had been undertaken jointly by the writer and 
Prof. Charles Baskerville, of the University of North Carolina, ami 
spaa (hen in progress. This new mineral, just announced, proved to 
have specially marked and interesting peculiarities in connection with 
these experiments. Dr. Baskerville published a paper in relation 10 
bis observations, in the first of which he proposed to name thli 
of spodumenc after the writer, and described the special p 
which he bad observed in it.* In a second paper is given a fuller 
account of the subject, with the results of further studies, conducts 
with the writer.! 

From this we quote: "In a recent investigation made by us mi the 
behavior of a large number of minerals and gems with vai ii 
of radiant energy, including the emanations, as well as on the produc- 
tion of luminescence in some cases by other physical means, the new 
variety of apodumene, designated kunzite, was found to be peculiarly 
sensitive, and to exhibit some remarkable properties. 

" In general, as shown by these investigations, the gem -minerals 
were little affected by ultra-violet rays; but three species exhibited a 
high degree of responsiveness to these and to all forms of radio-activity, 
so far experimented with. These minerals were diamonds of certain 
kinds; willemite (zinc orthosilicate), which in some cases has DM) 
used as a gem-stone, and kunzite. The behavior of the last. :•- noted 
in various experiments, is unique and will be briefly described nttM 
by itself. 

"1. Attrition awl Heat. — Kunzite does not become luminous by 
attrition, or rubbing. Several specimens were held on a revolving buff 
cloth making three thousand revolutions per minute, so hot us to be 
almost unbearable to the hand, and still it failed to become luminous. 
Wollaetonite, willemite. and peetolite are, however, very tribo-lonf 
nescent. 

"As to luiiiinesceiici- induced by heat alone, it was found that kuni 
does possess the property of thermo- luminesce nee to some 
with an orange tint and at a low degree of heat." 

It may here be noted that an observation made by I>r. \V. 
BooaUer indicates that kunzite does clearly show tri bo- luminescence 
oectein caaea.] He states particularly, as an interesting observal 
ihul on rutting a crystal with a, diamond saw, il became thoroi 
Luminous, This result may perhaps have been partly electrical. 

•Scirnce(N. «.), Vol. XVIII, IU0H |.j>. SH in ! '■.:> 

tAtt. J. Bet id, Vat xviiuviy ism, pp.98 H 

;Uull. Dept Owl. Dniv. (UU., Vol. ill. B#pt, me, pp. MUT& 




90 GEMS, JEWEI JIBS* MATERIALS, ETC., OF CALIFORNIA. 

Continuing from the joint paper: 

"2. Electricity. — The mineral assumes a static charge of electricity, 
tike topaz, when rubbed with a woolen doth. On exposing kunzite 
crystals of different sizes to the passage of an (vnlhiting current obtained 
from Large Helmholtz machines, the entire Crystal glowed an orange- 
jiiiik. temporarily losing the lilac color. A well-defined, brilliant line 
of light appeared through the center, apparently in the path of thecur- 
rent. On discontinuing the current, the crystal gave the appearance 
of a glowing eonl. It was not hot, however, and the phosphorescence 
lasted for forty-five minutes. 

"Three large crystals, weighing 200, 'i00 and 400 grams each, m n 
attached to copper wires so that the current passed in one instance 
from below up, and from the other upwards across the crystal — first 
across the prism, then parallel with the pram. In each instance the 
crystals became distinctly luminous, a pale orange-pink, and between 
the two wires a bright almost transparent line passed from one wire to 
the oihcr: in reality, as if the two elongated cones crossed each other, 
the line of the path being transparent at the sides, whereas the rest of 
the crystals appeared translucent. After the exposure of two minutes. 
they were laid upon photographic plates and in five minutes produced 
a tine autoprint, herewith shown. The crystals continued to glow for 
forty-five minutes. 

"When a cut gem is suspended between the two poles, it becomes H 
intense orange-pink color, glowing with wonderful brilliancy. The dis- 
charge seemed us if it would tear the gem asunder, although actually it 
was unaffected. 

"8. Ultraviolet Rayt. — These invisible rays, produced by sparking a 
high voltage current between iron terminals, caused large crystals of 
kunzite, white, pink, or lilac, to phosphoresce for some minutes. The 
white responded moat readily. 

■'4. Roentgm, or -V, Rayt. — All forma of kunzite become strongly phos- 
phorescent under these rays. An exposure of half a minute caused 
three col gems to glow first a golden pink, and then white for ten min- 
utes. The glow was visible through two thicknesses of white paper, 
which was held over it. A large crystal (2x4x 10 cm.) excited for rive 
uiinulfs, nflei unrds affected a sensitive photographic plate and produced 
an autoprint: it reeled directly ->n the plate, separated by thin white 
paper, and remained for ten minutes in a dark room inclosed in a 
black box." Another crystal, exposed for ten minutes, was laid for 
five minutes on a sensitive plate. f The resulting auto-photograph was 
clear and distinct, hut presented a very curious aspect not seen by the 

•Science {N, f.), Vol. XVIII. 1M8, p. 3<h. 

ri'ln- ma made by Dr. H. 0. Pifhfd, of Now York City, and is shown »f natural aiie 

in '!"■ :■■■'■ !'-'".< I''- I'l.O.-. i-" i-.i---'-' I 
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e — as of a misty or feathery outflow from the side and termination of 
..■ crystal, suggesting an actual picture i>f the invisible lines of force, 
le other varieties of spodumene, both mineral material and cut gems, 
failed to show this property. 

"Although kunzite is so responsive and fluorescent and so beautiful 

a\ exposure to the X-rays, it is, however, like all silicates, opaque 

to the ray itself. Four crystals weighing 100, 200, mid 400 grams each, 

sre exposed to the Roentgen ray for two minutes. They became first 

beautiful rose-orange, then assumed a white phosphorescence, and at 

the end of forty-five minutes there was still a faint residual glow. Two 

minutes' exposure to the X-ray caused them to print a perfect autotype. 

The glow in all instances showed first a rose-orange color, then a pale 

pink, finally resolving into a white fluorescence; the autoprint shows 

ie feathery outlines of light or energy thrown out by the crystal. 

5. Conduet with Radium Preparations. — Exposed for a few minutes 

radium bromide with a radio-active strength of 300,000 and 1,800,000 

uranium being taken as unity), the mineral becomes wonderfully phoe- 

lorescent, the glow continuing persistently after the removal of the 

rceof excitation. The bromide was confined in glass. Six hundred 

ams of kunzite crystals were thus excited with 127 milligrams of the 

urn bromide in five minutes. The effect is not produced instantane- 

ly but is cumulative, and after a few moments' exposure the mineral 

.ns to glow, and its phosphorescence is pronounced after the removal 

the radio-active body. The luminosity continued in the dark for 

little time after the radium was taken away. No other varieties 

■pod time ne examined, including hiddenite, gave like results. In this 

spect, as with the Roentgen rays, the kunzite variety stands by itself. 

"When pulverized kunzite is mixed with radium-barium chloride of 

240 activity or carbonate of lower activity, the mixed powder becomes 

luminous and apparently remains. bo permanently; i. e., in several 

months no loss has been observed. The tame is the case if pulverized 

wollastonite or pectolite lie used instead of the kunzite. When either 

of these mixtures is put in a Bologna flask and laid on a heated metal 

plate (less than red-hot), the powder becomes incandescent and remains 

for a long time after removal. 

These three minerals phosphoresce by heat alone, as was mentioned 

e in regard to kunzite. Perhaps this luminosity of the mixed pow- 

at the ordinary temperature may be accounted for in part by the 

ilution of heat* on the part of the radium compounds, but there are 

;perimental reasons which cause us to reject such explanation for the 

total effect. 

"The emanations of radium, the alpha-rays, according to Ruther- 
ford,! are condensed at a temperature of — 130° to — 140° C. The 
P. Curie and Laborde, Complcs Rend., CXXXVI, 673. t Phil. Mag., V, 561. 
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emanations were driven from radium chloride by heat and eODdsnnd 
with liquid air on a number of kunzite crystals, and no pftesp&M »ei M 
woteoMrved*. Consequently htne-itr. responds onty tv <ln : 7smffla*fityg l 
which are believed to be virtually Roentgen rays. 

"6. Actinium. — A sample of the still more rare and novel Bt>bvtftO.< D 
discovered by Professor Debicrne* and received from him through the 
courtesy of Professor Curie, was also tried as to its action upon kunzite 
and some other minerals. The actinium oxide, with an activity of 
10,000 according to the uranium standard, gave off profuse emamitnms 
and affected diamonds, kunzite, and willemite in a manner similar to 
the radium salts, with quite as much after-continuance. However, W» 
have not tried the condensation of these emanations upon the mineral* 
by refrigeration. 

"Tin' peculiar properties of the kunzite variety of Bpodumefie, wLieli 
have been enumerated, have not been observed in any other of the gems 
or gem-minerals that we have examined. It is barely possible that the 
small content of manganese may have much to do with it, but from our 
present knowledge busing a chemical explanation thereon is idle." 

Prof. William Crookes, the eminent English physicist, conducted 
some similar ex]>crinients on the behavior of kunzite with radium bro- 
mide and obtained identical results, as stated by him in a letter to the 
writer in October, 1903. 

Magnificent series of the finest crystals and large cut gems of kunzite 
are in the Morgan collection in the American Museum of Natural His- 
tory (see plate), and in the Morgan collection in the Musee d'Histoire 
Naturelle, Paris. A fine cut gem and fine crystals are also in the British 
Kuwum, London. 

Use Of Kunzite In Jewelry.— Kunzite has now been cut and sold as 
a gem for more than a year, and has been received with much favor as 
a new and a wholly American gem. At first it was feared tiiat il might 
be difficult to cut, as many specimens, being mistaken for a variety ol 
tourmaline, were rained in the attempt to cut them, because of their 
strong tendency to cleavage. But the fact that kunzite spodumene b.M ■ >. 
futile cleavage in one direction, as have topaz and diamond, was soon 
understood by lapidaries who were familiar with the cuttinj: ol the 
hiddenite variety or of the yellow spodumene and topaz from Brazil. 

The result is that there has been no difficulty in having tin- gem cut 
into every form — brilliant, degree-top, mixed brilliant, and other 
styles — and of sizes weighing from 1 to 150 carats each. In color they 
vary from almost white with a faint pink tone through pink and lilac 
pink into dark lilac. An English writer has called it " peach-bloeeota." 
Thogem is remarkably brilliant, no matter what the color. It is UBUaU| 
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: [■[>". -i and free from flaws, and, when pink, is one of the few natural 
lionet oE that color. As a lilac gem it is quite unique. The price has 
varied from $ti to $20 per carat, although generally it has averaged one 
third of the latter figure. 

VESUVIANITE. 

Idocrase. Californite. 
H.= 6.5. G.= 3.35-3.45. Color brown to green in various shades. 
.\ ealeium alumina silicate. Fuses easily to a hrown glass. 

Callfomlte (Vesuvianite).*— A discovery has been recently made <>f 

a mineral which promises well as an addition to the increasing list of 

mi |'H ■ions or ornamental stones found in the United Stales. Il is 

■ nt indeed a new mineral species, but a compact massive variety of 

-Mivianiie (idocrase). It was first announced in the report of the 

I \ S. Geologic:d So vviv fur 1(101, by the writer,} as having been found by 

Dr. A. E. Heiglnvay, on land owned by him on the south fork of Indian 

('reek, 12 miles from Happy Camp and 90 miles from Yreka, in Siski- 

pOT Connty. Here a hard and handsome stone, varying from olive to 

almost grass-green, and taking a fine polish, outcrops for some 200 feet 

along a hillside about 1(H) feci above the creek, and large masses have 

fallen into the lied of the creek below. It was at first supposed to be 

jade (nephrite), but proves upon analysis to be vesuvianite. The fallen 

pieces were in some eases as much as five feet square and two feet thick, 

[ excellent quality for polishing, and of varying shades of light to 

irk green. The associated rock is precious serpentine. 

This substance closely resembles a mineral from two localities in the 

tpB,OH the south side of the Piz Longhin, in the Bergellthal, and found 

i rolled pieces in the bed of the stream called the Ordlegna, near 

notfa, in the Upper Engadine. These were at first taken for jadeite,} 

t were positively identified as vesuvianite by the analysis of Ber- 

lt seems at Bret remarkable that the same mistake should 

ivc been made in both cases as to this massive vesuvianite, but its 

whole aspect i- so jade-like that it is not surprising. The rich trans- 

lueiTit green color, fine-grained sub- splintery fracture, and brilliant 

hater When polished all strongly suggest jade. The polished surface 

thom minute pale streaks or tlocculi, which still further heighten the 

resemblance. 

The following analysis was made through Prof. F. W. Clarke, Chief 

iui-t of the U. S. Geological Survey, by Mr. George Steiger, in the 

g of the present year: 
; V. Acad. .Sciences, October V.), 1!««; N. Y. Min. Club, Outober 30, IMS. 
il Resources of the Untied Stales (extract), 1IW1, p. 30. 
j, Jahrb. Min., Vol. I, 18SU, p. 108. 
I. Mub. Wien, Vol. IV, IBWJ, p. H7. 
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Analysis of Vesuvlanlte, from Siskiyou County. California. 



AM), 
CaO . 
Ke,l>, 

FeO.... 
MgO... 

\ 



P,0, 02 

H,0(belo*> JCWCM .. -SU 

H,0 (above llWCl I - 

99.64 

The analysis is essentially that of a normal vesuvianite, though the 
percentage of water is unusually high; the lime and the iron are helow 
the average; the titanium and phosphorus are exceptional occurrences. 

The mineral is compact, extremely tough, and readily takes a high 
polish, ijiiite as beautiful as that of nephrite (jade), with which it ma 
at first confounded. The hardness is 6.5, and the specific gravity (from 
two determinations), 3.286. The luster is vitreous, often inclining to 
resinous, and the streak white. The color is a yellow leek-green, with 
inclusions of a darker green, generally more translucent than the sur- 
rounding mass. 

What appears to he the same mineral has recently been announced 
from two other localities quite remote from the first. One of theM ir*l 
reported by that indefatigable prospector, Mr. Max Bravtnm&D, of 
Yisalin. as existing in Burro Valley, in Fresno County, a mile and a 
half from Hawkins school house, and 32 miles east of Fresno City. The 
matt-rial is pale olive-green, translucent, with darker spots in a paler 
mass. It breaks with an uneven fracture, slightly splintery and partly 
crystalline, and hence much resembles the Siskiyou County material. 

The other locality is apparently not far from the last mentioned; it 
is said t-i be in Tulare County, near the town uf Selma, which, thoaoti 
in Fresno County, is near the Tulare line. Here the mineral is of 
richer color, at times resembling the tint of apple-green chrysoprasi-, 
for which it was at first mistaken. 

Tin' following analysis was made of this material by Mr. George 
Btesger, through Prof. F. W. Clarke, Chief Chemist of the ('. & 
Geological Survey: 

Analysis or " California " from frame. County. California. 

. SU.S5 
Al,I), . . 

■ 

I ■ '■ 

!■■> 

n«o 

■■ 

V 

H,"ii-I-* "■• < i ... 

H,0 (above 100° C ) 3.43 
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It will be seen on comparing this analysis with that of the Siskiyou 
County mineral, that they accord quite closely in essentials. In thin 
case the carbon dioxide and fluorine are exceptional and doubtless due 
to impurities, as the titanic and phosphoric oxides were in the other 
case. 

This interesting mineral exists in large quantity, and could be cut 
into a variety of ornaments, in the same way as jade, nephrite, and 
hrysoprase. It is a form of vesuvinnite distinctive enough to receive 
i special variety name which if appropriate and euphonious, would 
undoubtedly aid the sale of the stone in the arts, I have therefore 
:ed for it the name of "Californite." 
Vesiivianite of gem quality, that is to say, in transparent crystals, 
was found by Mr. W. H. Trenehard as occurring near Jacmnbn, San 
Viii.nl'', and some other points in that part of San Diego County. 



PECTOLITE. 

H.= 5. G.=2.7— 2.8, Color white. Usually fibrous radiated, also 
compact massive- Silica, 54.2; lime, 33.8; soda, 0.3; water, 2.7. 

During 1887 a massive white peetolite of unusually dense structure, 
and Buaceptible of a high polish, wan announced by William P. Blake 

I occurring in Tehama County, Cal., in masses of considerable size. 
In a letter to the writer be gives the following description of it:* "It 
occurs in a vein, and is broken out in rough tabular masses, from two 
to three or more inches in thickness, but it is reported that much larger 
manonn can be obtained. It is exceedingly tough and hard to break. 
The fractured surfaces are irregular, without cleavage, but have a silky 
luster, and a orypto-cryatalline structure is exhibited in extremely fine 
inseparable fibres, which are radial, curved, and interlaced, and are, 

jerhaps, embedded in a silicioiis magma, but the fibres constitute the 
bulk of the mass. Color white, with a delicate shade of sea-green; 

nn-luont. Exposed or weathered portions lose their porcelain-like 
translucency, and become white and somewhat earthy in appearance, 
and exhibit the crypto- fibrous structure with more distinctness. Speci- 
mens cut and polished across the end of a slab-like maeB show on one 
e a narrow selvage of breccia made up of fragments of the pectolite 

ind of a dark-colored rock, mixed and firmly cemented together. On 

li- Opposite side or border of the mass there are distinctly formed 

larallel planes of concentric layering, from the surfaces of which the 
fibres diverge. These layers and the brecciated border opposite show 
;be vein-like formation of the mass between walls. Its hardness is 

ran l> to 6.5. It may be found useful as an ornamental stone for 

•Oeorgr F. Kunz, "Gems imii Precious StODM of North America, " 1800, p. 178. 
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mating small objects, cups, plates, handles, Ot for carving figures. <>r 
inlaid work." 

Massive pectoiite, similar to the above, is also found at Fort Point 
San Francisco, in veins reaching several inches in diameter.* 



AXINITE. 

II.= G.o-7. <i.= 3.3. Luster highly vitreous or glassy. Color clove- 
brown, plum-bine, violet, pearl-gray, honey -yellow and greenish yellow. 
Strongly pleochroic. 

A complex silicate of alumina, calcium, and manganese, with some iron 
and magnesia, and containing alBO from 5 to 15 per cenl of boric acid 
anil 1 j per cent of water. Occasionally cut for ornamental DOTpOMB. 

Isvu lmdSas IIkhn mii.inm Cor/NTIBS. — Axinite was found in several 
places in Death Valley, in the Funeral Range and Owl Mountains, by 
the State Mining Bureau expedition of 1902. 

Sas Disao Coomty.— Quite recently (1904) a locality has been dis- 
covered by Mr. Thomas A. Freeman, near Bonsai 1, where axinite CryvfaU 
occur that are of remarkabla beauty; in color they are a smoky pink, 
or " ashes of roses" tint, brilliant and perfectly transparent, and wmiU 
cut into attractive gems. The crystals are stated to be quite abundant, 
occurring in pockets, with crystallized quartz. The locality UeC dbotrl 
18 miles south of Pala and 20 miles west of Julian. No work has been 
done Upon it lately; bat as axinite is a rare mineral, the occurrence is 
very interesting, and it should be farther developed. 



JADE. 

A general term applied to various mineral substances of tough, 0OU< 
pad texture, and bono nearly white to a dark green color, and eron 
nearly black. Properly, its use should be confined to NephriU and 
JatUiU, but. it is often applied to certain forms of minerals more Ot Im 
resembling these, such as aillitnanite, pectoiite, serpentine, vesuvianite. 

Jadeite.— II.- 6.6-7. G. 3.3, Silicate of sodium and aluminmiS 
Color apple-green to emerald-green, bluish green, leek-green, greei 
white in nearly white. Extremely lough. Also known as Ckloro- 
melanite, when dark. 

Nephrite (or Kidney stone).— H.= tM1.5. G.= 2.9-3.1. Color from 
white to dark green. A variety of actinolite or hornblende, Tough 
and compact. 

■ .;i, (1 l Note* by A.>. JUUi Bu]i Di-pl Owl, "m*. of C»L, Vol. II, No. in. 



GEMS, JEWELEfRS* MATERIALS, ETC., OP CALIFORNIA. 97 

The lack of brilliancy makes it of little value for jewelry except as 
bracelets, but its great toughness renders it eminently suitable for orna- 
mental and carved work, displaying delicacy of workmanship admirably. 

Mariposa County. — Hacked quartz, a peculiar quartz which has a 
xesinous luster and contains dense inclusions of the mineral mariposite 
{a green mica), has been shipped to China in considerable quantities, 
the pleasing green color making it a good substitute for the jade, so 
Irighly prized by the Chinese. 



DATOLITE. 

H. = 5. G. = 2.98. Color white, creamy, grayish, pale green, yel- 
lowish, reddish or amethystine. In small glassy crystals to massive. 
Silica, 37.6; boric acid, 21.8; lime, 35.0; water, 5.6. 

This is another of the mineralogical gems of considerable interest, as 
it exists in a number of places in the desert portions of the State. 

Inyo and San Bernardino Counties. — Datolite of a creamv color, and 
pale green, is found in the borax districts of both of these counties, 
notably in Death Valley and at various points along the Amargosa 
River; in the Slate range, and in the Calico Mountains. A specimen 
from San Carlos, Inyo County, associated with grossularite, is in the 
8tate Mining Bureau, No. 2190. 

Crystallized datolite, as well as the compact massive variety, occurs 
at Fort Point, San Francisco.* 



apophyllite. 

Fish-eye Stone* Ichthyophthalmite* 

H.= 5 or less. G.= 2.33. Color from white to gray; occasionally 
tinged with green, pink or yellow. Luster pearly to vitreous. Silica, 
-53.7; lime, 25.0; potash, 5.2; water, 16.1; and occasionally a small 
amount of fluorine. 

Occasionally cut for gem purposes. Its pearly luster, producing an 
effect like that of a fish's eye, gave rise to the name " fish-eye stone." 

Occurs in basalt at Buckeye mine, near Orion Valley, Plumas County, 
New Almaden quicksilver mines, Santa Clara County, and at Fort 
Point, San Francisco County, some of the crystals being replaced by 
silica. 

* Bull. Dept. Geol. Univ. of California, Vol. II, No. 10. 
7 — MB 
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LAPIS LAZULL 

Lazurite* Native Ultramarine* 

H.= 5.5. G.= 2.38-2.4. Color rich Berlin blue, azure blue, violet 
blue, greenish blue. Translucent. Silica, 31.7; alumina, 26.9; soda, 
27.3; sulphur, 16.9. Occurs commonly massive in limestone and in 
granite rock. 

Lapis lazuli was long thought to be a simple mineral, but it consists 
of a mixture of a bluish substance called lazurite, with granular calcic, 
scapolite, diopside, amphibole, mica, pyrite, etc. 

The richly colored kinds are highly esteemed for costly vases, mosaics* 
and ornamental work. 

Mono County. Near Mono Lake. 

Lazulite, or False Lapis Lazuli, is a rather complex phosphate of 
alumina and magnesia, with some water. II. = 5.6. G.= 3. Color 
azure blue. 

San Diego County. --The first specimen of this mineral noted in Cali- 
fornia was found near Oceanside in 1893. 8. M. B. 13591. 



ANDALUSITE. 

Chiastolite* Made* 

II.-- 7.5. (J.--- 3.2. Luster vitreous, often dull. Brittle; cleavage 
prismatic and distinct. Orthorhombie. Color varies from reddish or 
greenish brown to olive-green, flesh-red, rose-red, violet and pearl-gray. 
Pleochroisni strong in some colored varieties, green in one direction, 
and hyacinth to rose- red in another. The variety Chiastolite or Made 
varies in hardness from 5 to 7.5. Silica, 37; alumina, 63. Trans- 
parent to opaque. 

Chiastolite or Hade is a variety of andalusite, the stout crystals 
having the axis and angles of a different color from the rest, hence 
exhibiting a colored cross or a tessellated appearance in a transverse 
section. These curious cross-like markings make it a favorite gem 
abroad, although there is but little demand for it in this country. It is 
often sold by jewelers under the name of "eross-stone. M 

Fkksno County. — The specimen No. N747 in the museum of the State 
Mining Bureau is from this county; locality unknown. 

Madkha County.— Location unknown. Specimens shown are of fine 
quality and remarkable size. Fragments of crystals found by \\\ \\\ 
Jefferis are over 3 inches long and measure If by 1£ inches in diameter 
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(in the ends, the section being a rhombic prima. When polished, the 
stones .show the peculiar cross-pattern in a rich black upon a white or 
tine salmon-colored ground, and sometimes with a black square 01 
locenge a4 the center, (torn which the arms of the cross extend. 

Mabiposa County,— Choice crystals have been Found in the placers 
idnng Hie Chowchilla Hiver, near the old ruad to Fort Miller, the crystals 
showing tine black crosses on a white ground in a remarkably perfect 
manner. They arc also found in the conglomerates that cap the hills in 
that vicinity and probably come from the shite* mid schists a little 
higher up the river. Specimen No. 107S6, State Mining Bureau, has a 
matrix of argillaceous schist, with mica. Small and imperfect in:n les 

I 1 1 ■■ \ 1 1 found in the slates at Midler's ranch near Hornitoe. S. M. R. 

13578. 

Kivcu-ii.K County. Specimens of opaque pink andalneite from 

■ahuiln. 

EPIDOTE. 

Including Thulite, Ailanite, Zoisite. 

Epidote. — H.= 6-7. G.= 3.2-5. Luster vitreous to resinous. * !olor 
. ■ > 1 1 i ;i i- yellow-green, to red, yellow, gray and colorless. Doubly 
b&Cting and strongly plcoehroie, showing a green, a brown, mid :i 
.cllow as viewed from the several directions. Silira, ;;s : alumina, 22; 
, 15; lime, 23; water 2, but variable. 

hulite. — H.= 6.5. G.= 3.3. Color peach-blossom red to rose-redL 
rongly pleochroic, rose to yellow. 
AUanite.— H.= 5.5 6. G.= 3.0-4.2. Crystals broadly tabular, or 
nig ucieular. Color nearly black. 

Zoisite. -H.= (i-6.5. G— 3.25-3.37. Color gray, yellowish brown, 
greenish gray, apple-green. 

Epiilntes are common in gneiss, schist mid serpentine, and in aand- 
ines adjoining trap rocks, in crystalline limestone. 
i'u.avkkas County. — Epidote crystals on quartz from Bald Point, 
>kelurnne River. S. M. II. 11856. 

ee County. — Zoisite associated with ghmcophane at Sulphur Banks. 
Mariposa County.— At Mount Hoffman, epidote. S. M. B. 12006. 

, County.— From drub Gulch. S. M. B. 13525. 
San Diego County, — Found in clear transparent crystals at the 
■Kail mine. 7i miles southwest of Rainona. These are extremely 
i! and some could be well cut for gems, of rich yellow-green 
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color. Tim crystals resemble in form those from Achmatovsk in the 
Ural, imd are as perfect, brilliant, and transparent as those from 
Untersulzbachthal in the Aiistriiui Tyrol. They are found in EHKOCtt- 
tion with essonite garnet and quartr. 

AGALMATOLITE. 

11.= 2.5. G.= 2.81. Color grayish, grayish green, brownish and 
yellowish, 

Agahnatolite, or Pagodite — a name given to sonic compact varieties 
of pinite (mica), pyrophyllite, and steatite — is like ordinary (missive 
piuite in its* amorphous texture and luster, but contains more silica. 
The name is from the Greek "agalma," an image. 

The Chinese carve the soft stone into miniature pagodas, images, etc. 

El DonA.no County,— A beautiful ornamental stone resembling the 
I'liini'-r ligu re-stone is found two miles west of Greenwood, in a vein 
from six inches to a foot in thickness. A. M. B. 5300. 

San Luis Oiuspo County. — A stone similar to this has been found in 
this enmity, but the location has been lost. S, M. B, 4060. 

LEPIDOlITE. 

Lithia Mica. 

II. 2.5-4. (.!.= 2.84-3. Luster pearly, Color rose-red, violet-gray, 
lilac, yellowish, grayish white, translucent. A complex silicate of 
alumina, lithia, potash, etc.; containing also fluorine and water. U3 
rhombic cryBtalB or plates, or compact granular massive. 

The massive variety is used to some extent for ornaments, such as 
ash-trays, di-ln-s, va-.-s. paper-weights, etc, 

Inyo CoCHTY, Pink and white lepidolitc. with azurite from lie' ri in 
matter of Ball-Dollar mine, 8, M. B. 42K2. 

Svn DisxH) COUNTY.— The largest deposit of lepidolitc in the United 

States is f I ;i! 1'ala. It dips with a pegmatite vein at ai pie of 

i.'i di gross. The average percentage of lithia is from 3 to "*. This v. -in 
;il-<i mill"- pink tourmaline or rubellite. Eleven hundred tons, worth 
*:!7.:.i>n, were shipped in 1901 from the Btewart mine s. M. [i. IWft 
Another vein undeveloped has been discovered in the Wi -I sidi of Mount 
Sj.o Jacinto 9, M. I!. 277--I. Large bodies of lepidolite have also been 
i me. .vein I ;ii Me-a Grande and at Uak Grove, ate I the mineral is a con- 
... vih ,ii ilir- l-i' in-tourmalino and kunzite at all the mines 
where ihnse -peeieh occur in that region. For further data, see Kunzite 
and Tourmalior 
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The Pala are the greatest known tic posits of lithia minerals known, 
and the product is used by the American Lithia Company of New York 
to obtain the lithia from it for lithia tablets and other medicinal uses. 

The California State Mining Bureau exhibited in the Mines building, 
Louisiana Purchase Exposition, a magnificent pagoda, and walls of 
some exhibit! were made out of wonderful specimens of thin ru belli ted 
lepidolite, Thie beautiful lilac lepidoiite and pink tour nialine combina- 
tion is susceptible of a high polish and can be readily worked and 
turned, so that it ought to find a ready market for such objects as vases, 
dishes, pin-trays, paper-weights, etc. 




ILL N^. Jl. KNTitA 






CHRYSOCOLLA. 



H.= 2- 4. G.= 2-2.2. Color mountain -green, bluish green, sky-blue, 
turquoise-blue, translucent to opaque. Hydrated silicate of copper. 

This mineral when coated with or contained in quartz or chalcedony 
is occasionally cut as a gem. 

Lnyo County. -In pseudomorphs sifter cerussite at the Aries mine, 
t'erro Gordo. 

Kehn County. — Beautiful crystals have been found near Randsburg 
wen* mistaken for turquoise. 
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PuilUfi Cur ntv.— Ghryapeolla and malachite in alternating layers it 
Engels copper mine, Light Canon. B, M. B, 5434. 
Bar Beknahimno Cqohty. — Valley Wells and New York Mountain! 

BAH DlEOO County. — A specimen is in thcStittc Mining Bureau, locality 
not given. No. 7187. 

APATITE. 

Asparagus Stone. 

H. = 5. G.=8.17 8.2S. Luster vitreous. Color sea-green, bluish 
green, violet blue; occasionally yellow, brown, gray or red. A fluo- 
phnephate oi lime, containing alsu some chlorine. 

Opaque specimens have been found in the eastern end ©J toe King- 
stone range, in San Bernardino County. It occurs also at tbe Don 
Oabazas mine, near Jacumba, San Diego County. 

FLUORITE. 

Chlorophane. Pyro-emerald. 

II. = 4. G. = 8.18. Luster vitreous. Color range extensive, including 
wliii'. yellow, green, nolet, sky-blue, amethystine blur, brown, wine. 
yellow, rose-red, crimson and pink. Fluorescent and phosphorescent 
when Blightly heated. Calcium, Blj fluorine, 48.9. 

Fluorite, though loo BOfl for continuous «r;ir, is nivn-ii.nally cut as 

a'gem. The massive varieties are worked up into papcr-weightB, tum, 
•tfi. Et la also known as chlorophane, pyro-emerald, fluorspar, Derby 
shire apar, and Cabra atone, Finely colored specimens are also known. 
according to color, aa/ato roby, topas, emerald, amethyst, at* 

Oostba Costa County. — In white cubes at Mount Diablo. 

Mono County. — At Ferris Cafion, in the Sweetwater Mountain*. 
B. M B. 1433(1. 

Bab Dobqo County, At Palemar Mountain, Oak Grove, a large 

place of gn-enisli tUioriti' has been found. 

ANHYDRITE. 

Vulpintte. 

H.= 3.5. G.= 2.9. Luster vitreous and pearly. Color white, gray- 
ish, bluish, reddish; also brick-red and blue. Anhydrous sulphate of 
lime. Lime, 41.2; mrphurui add (ejorphtu irioxide), 68.8, 

Anhydrite has also bean called muriaeite, tripe-stone, ami anhydrite, 
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according to its structure — muriacite when crystallized in broad 
lamellae; anhydrite when granular; and tripe-stone when composed of 
contorted plates. 

Vulpinite is a scaly granular variety, and is the kind most used for 
ornamental purposes. 

Ixyo County. — Panamint and Funeral range, Death Valley. 

Mono County. — Mountains south of Mono Lake. 

San Bernardino County. — Owl Mountains, near Owl Springs, Ava- 
watz Mountains near to Amargosa River. 

Sax Diego County. — Riverside range, Mesa Grande. 

GYPSUM. 

Alabaster* Satin Spar* Selentte* 
H.= 2. G. = 2.3. Color white, gray, flesh-red, honey, ochre-yellow, 
Wue, brown, and black. Sulphate of lime (hydrous). Lime, 32.6; 
sulphuric acid, 46.5: water, 20.9. 

Selenlte occurs either in distinct crystals or broad folia that are 
transparent. 

Satin Spar is a fine fibrous variety having the pearly opalescence of 
moonstone and affording the cat's-eye ray when cut en mbochon. It is 
frequently worked up into beads, pins, and other ornaments, but is too 
soft to stand any wear. 

Alabaster is a fine-grained, white, or delicately clouded variety. It 
is worked into carvings, statuettes, and other ornamental objects. 

Gypsum forms extensive beds in connection with limestones and 
marlites; it is found also in crystalline rocks; about the fumaroles of 
volcanoes and in the desiccated lakes of the desert, and in the borax, 
soda, and niter fields, where it has been deposited on the evaporation 
of sea water and brines in which it exists in solution. 

Inyo County. — Common in many places. 

Los Angeles County. — Soledad Canon. 

Mono County. — Abundant in desert portion. 

Riverside County. — In desert portion, in large quantities and supe- 
rior quality. 

San Bernardino County. — Common in the dry lakes of the Mojave 
Desert. 

San Luis Obispo County. — At Cholame. 

San Diego County. — Abundant in Salton Desert. 

Santa Barbara County. — Point Sal in large quantities and of 
superior quality, also at Rancho Casmalia. 
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COAL. 

Jet. Lignite* Cannel. Anthracite* Brown Coal. 

Jet. — The most important of the mineral coals used for ornamental 
purposes is jet, a compact, soft, light coal of a lustrous velvet-black 
color, susceptible of a high polish. It is a variety of lignite. A speci- 
men from Gold Bluff, Humboldt County, is in the State Mining Bureau, 
No. 7321. It was taken from a carbonized tree in a coal vein. 

Cannel Coal takes a good polish and is occasionally worked into ink- 
stands, snuff-boxes, breast-pins, bracelets, etc. 

Brown Coal. — In this the form and fiber of the original wood are pre- 
served. It is made into paper-weights, charms, and trinkets. Speci- 
mens suitable for these purposes are often obtained from the coal mines 
in Amador, Alameda, Contra Costa, Monterey, Orange, and Riverside 
counties. 

HEMATITE. 

Including: Chromitet Hmenite, Limonite. 

Hematite.— H.= 6. G.=^ 4.9-5.3. Iron, 70; oxygen, 30. Color iron- 
black to steel-gray. 

Limonite. — H.-- 5 o.o. G.--- 3.6-4.0. Color black, brown-black, gray. 
Iron, 60; oxygen, 25; water, 15. 

Ilmenite or Henaccanite or Titanic Iron (oxide of titanium and 

iron). — H.= 5.6. G.= 4.5-5. Color black. Oxygen, 31.6; titanium, 
31.6; iron, 36.8. 

Chromite.— H.= 5.5. G.= 4.3-4.6. Color black. Iron oxide, 32.0; 
chromium oxide, 68.0. 

The compact fibrous kinds of these irons are cut into beads, intaglios, 
charms, and other ornaments. 

Alameda County. — Hematite near Alameda; limonite in hills east of 
Alameda. 

Alpink County. — Hematite at Monitor. 

Amador County.— Hematite in lone Valley. 

Buttk County. — Hematite near Oroville. 

Calavkras County. Hematite and limonite at Campo Seco and San 
Andreas; limonite at Sheep Ranch and Big Trees. 

Del Norte County.— Hematite at Kelsev tunnel. 
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El Dorado County.— Hematite at Diamond Springs; limonite near 
Latrobe; beautiful compound crystals of ilmenite at Georgetown, from 
the placers; chromite in many places. 

Fresno County. — Ilmenite at Buchanan. 

Inyo County. — Hematite in Owens Valley. 

Mendocino County. — Limonite. S. M. B. 7104. 

Nevada County. — Hematite at the Holden ledge in T. 15 X., R. 7 E. 

Placer County. — Hematite at Clipper Gap iron mine, and at Red 
Hill. Limonite in nodules at Forest Hill, resembling coprolites. 

Plumas County. — Hematite at Crescent Mills, Mumford's Hill and 
Light Cafion. 

Riverside County. — Hematite. S. M. B. 7107. 

San Bernardino County. — Hematite, Iron Mountain and Bessemer 
Mountain, in the Mojave Desert. 

San Luis Obispo County. — Hematite at Harrington iron mine, T. 31 S., 
R. 11 E.; also limonite. 

Shasta County. — Hematite and limonite at the Iron Mountain mine. 

Sierra County.— Limonite at Gold Lake. 

Solano County. — Limonite on the shores of the bav, in nodules. 

Sonoma County. — Hematite and limonite in quantity at Santa Rosa. 

Yuba County. — Limonite on Bear River, near Wheatland. 

GOTHITE* 

H. = 5-5.5. G. = 4-4.4. Color yellowish, reddish, and blackish 
3rown. Often blood-red by transmitted light. Oxide of iron, with 10 
per cent of water. 

This hydrated oxide of iron often occurs in acicular crystals pene- 
trating limpid quartz. t This form of inclusion is known as Onegite, and 
is frequently cut into gems. 

Mariposa County. — At Burns' Creek, in quartz. 

cassiterite. 

Wood Tin* Toad's-eye Tin. 

H. = 6.7. G. = 6.8-7.1. Luster adamantine. Color brown or black; 
,o gray, white or yellow. Tin, 78.6; oxygen, 21.4. 

Cassiterite, or tinstone, is used to a limited extent for ornamental 
purposes. The wood tin occurs in reniform or botryoidal shapes of 
concentric layers or bands resembling dark wood. 

Riverside County. — Some of the crystallized tin ores from the Tem- 
iscal district have been polished flat and resemble a dark polished wood. 
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BROOKITE. 

Arkanshe* 

H. =5.5-6. G. = 3.87-4.08. Titanium, 60.0; oxygen, 40.0. 

Brookite does not polish readily, and this fact limits its use as a gem. 
Brookite includes the hair-brown, yellowish, ruby-red, transparent to 
translucent kinds having a metallic, adamantine luster. Arkansite 
includes the brilliant, iron-black, opaque kinds. 

El Dorado County. — Brookite implanted upon quartz crystals ha? 
been found at Placerville, bv Mr. James Blakiston. The crystals of 
brookite are tabular, about two millimeters broad and one fourth of a 
millimeter in thickness. Their color is a rich reddish or yellowish 
brown. The ledge from which the mineral was obtained is a quartz 
ledge that is partly decomposed and partly compact. A decomposed 
quartz vein traverses the main vein for about 100 feet, and is filled in 
with reddish earth and sand. This decomposed material is full of 
quartz crystals from the size of a man's linger to those weighing 80 or 
{ .)Q pounds, some perfectly clear and others with inclusions of green 
chlorite and of chalcedony. 

AZURITE and malachite. 

Blue Carbonate of Copper* Green Carbonate of Copper* False Emerald* 

H. of) 4. (?.— 3.S 4.0. Azurite shows various shades of azure to 
Berlin blue. Malachite is a bright green. Malachite contains copper 
oxidr. 71. '); carbon dioxide, l'J.9; water, 8.2. Azurite contains copper 
oxide. 0*J.2; carbon dioxide, 25.0: water, o.2. 

Both are elegant minerals, common in copper mines, and when com- 
pact, especially malachite, are used for ornamental work, such as vases, 
table-tops, mantels. Malachite is most highly valued in Russia, where 
the greatest palaces and churches are embellished with it. 

The uses of the two carbonates of copper as gems are limited by 
their softness. A favorite form is where the two minerals occur in 
alternating layers. 

These minerals are found in nearly all the copper districts of the 
State: especially in the following localities: 

Calavkras County. At the Hedges mine, Coppcropolis. 

Inyo County. -Coso Mountains. 

Kkkn County.- At San Emigdio ranch with melaconite. 

Mono County.- At Blind Springs. S. M. B. 4746. 
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Sax Bbssakoino Codntt. Narw fork Mountains. Valley Wells. 
8a» Ltrb Obispo County. — Santa Ross Creek. 

Santa Clara Cm-vr-v. — With crystallized cinnabar in crystallized 
• alcite al tha Guadalupe mine. 8. M. B. 4929. 
Shasta County. — At Copper Hill. 



TURQUOISE. 

H. = 0. (.J. = 2.6-2.8. Luster somewhat waxy. Color sky-blue, iiluish 
ten and greenish gray. P t O, = 32.6; Al s O, = 46.6; H,O = 20.fl. 
OOpper phosphate is also present, giving rise to the blue color. 

Fbpsbko CoontV. — At Taylor's ranch, Chowchilla River, several nex- 
:ona.l bluish-green crystals, about one inch long, were found which 

i< identified as turquoise by Dr. Gideon E. Moore and Prof. V. von 
ipharovich. The latter believed them to be peeudomorphoos after 
■a tile.* 

San Bernardino County. — In the extreme northeastern part of Ibis 
■uiiiy there have been discovered old and abandoned mines oJ turquoise 
vering an area of many square miles. Associated with these mines 
en found the relies of an early race; and it is supposed thai this is 
e original sourer- of much of the turquoise found in the hands of the 
idians of the southwestern United States and Mexico. The turquoise 
ears in small veins and also in kidney-shaped masses about the bus 
a bean. Much of it is of good quality. 

The first published announcement of turquoise discoveries in this 
made through the writer in IK'.i?, in his report to the U. B. 
Mlogfcal Survey. t The locality was given as near Manvel. Mr. T. C. 
Basset! had observed in this neighborhood a small hillock where the 
Until rock Mas seamed and stained with blue. On digging down a few 
feet, he found a vein of tnrquoisi — a white talcose material inclosing 
nodules and small masses of the mineral, which at a depth of 20 feel 
Ihowed fine gem color. Two aboriginal stone hammers were met with. 
i- usual at all the turquoise localities, in the southwest, and from this 
dreamstanee the location was named the Stone Hammer mine 

Tin Slate Mining Bureau reported at about the same time that 

uoise had been found in the desert region between Death Valley 

Goff'a Mining District, nearer the former, and that good samples 

in the museum of the Bureau. 

In tin' spring of 1898, many reports of extensive discoveries were 
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announced, and much attention was given by the press to the accounts 
of the region, both for the turquoise itself, and for the remarkable 
archaeological remains associated with the ancient workings. The 
district was seen to cover quite a large area in northeastern San 
Bernardino County, near the Arizona and Nevada lines. 

On the reports of prospectors reaching San Francisco as to a great 
group of ancient turquoise mines with cave dwellings, stone imple- 
ments, and rocks covered with inscriptions, an exploring party was 
organized by the San Francisco "Call," and Mr. Gustav Eisen, of the 
California Academy of Sciences, became attached to it as .archaeological 
expert.* The party set out early in March, 1898, going first to Blake 
Station on the Santa Fe Railroad, thence north to Manvel, and onward 
some sixty miles, across the lvanpah Sink, and up into the mountains 
to an altitude of over 6,000 feet, through an exceedingly rugged country, 
to reach the region reported. The turquoise district, as described by 
Mr. Eisen and others of the party, occupies an area of 30 or 40 miles in 
extent, but the best mines are in a smaller section, about 15 miles long 
by 3 or 4 in width. The region is conspicuously volcanic in aspect, 
being largely covered with out Hows of trap or basaltic rock reach- 
ing outward from a central group of extinct craters. These Mows 
extend for many miles in all directions, and appear as long, low ridges, 
separated by valleys and canons of the wildest character. Among 
these basaltic rocks and in the vallevs are found smaller areas of low, 
rounded hills of decomposed sandstones and porphyries, traversed at 
times by ledges of harder crystalline rocks, quartzites, ami schists. 
In the canons and on the sides of these hills are the old turquoise mines, 
appearing as saucer-like pits, from 15 to 30 feet across and of half that 
depth, but generally much filled up with debris. They are scattered, 
about everywhere. Around them the ground consists of disintegrated 
quartz rock, like sand or gravel, full of fragments and little nodules of 
turquoise. Whenever the quartzite ledges outcrop distinctly they 
show the blue veins of turquoise, sometimes in narrow seams, sometimes 
in nodules or in pockets. The mode of occurrence appears closely to 
resemble that at Turquoise Mountain, Arizona. A few prospectors have 
dug into the old, half-filled depressions and found stones of good color 
and quality, and ordinary ones may be picked up almost anywhere 
out of the decomposed quartz. Stone tools are abundant in the old work- 
ings, and the indications are plain that this locality was exploited 
on a great scale and probably for a long period, and must have been 
an important source of the turquoise used among the ancient Mexicans. 
From an archaeological ixrint of view this locality possesses remark- 
able interest. The cafion walls are full of caverns, now rilled up to a 

•See 20th Rept. U. S. Geol. Surv., Min. Res., 1808, pp. 582-584; and San Francisco 
"Call," March 18, 1898. 
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deptfa of several feet with apparently wind-blown sand and dust, bat 
rbotc blackened roofs and rudely sculptured walk indicate that they 
were occupied for a long time by the people who worked the mines. In 
it ." Mown sand were found stone implements and pottery fragments of 
ni'l.' type, incised but not painted. The openings to these caves are 
partially closed by roughly built walls composed of trap blocks piled 
upon one another with no attempt at fitting and no cement, hut evi- 
i I-iiily made as a mere rude protection against weather and wild leasts. 
The d»>!s, found partly in the eaves and largely in the mine pits, are 
carefully wrought and polished from hard basalt or trap, chiefly ham- 
and adzes or axes, generally grooved for a handle and often of 
-i/v. Soma are beautifully perfect, others much worn and bat- 
by use. 

Tli,' most impressive feature, however, is the abundance of rock 
vings in the whole region. These are very varied, conspicuous, and 
liar, while elsewhere they an- very rare. Some are recognizable as 
Aztec water signs," pointing the way to springs; but most of them are 
like any others known, and furnish a most interesting problem to 
\]n>-rii'iiii archaeologists. They are numbered by many thousands, carved 
in the hard basalt of the cliffs, or, more frequently, on large blocks of 
ill. game rock that have fallen and lie on the sides of the valleys. 

Sn are combinations of lines, dots, and curves into various devices; 

others represent animals and men; a third and very peculiar type is that 
<>f the "shield figures," in which complex patterns of lines, circles, cross 
hatchings, etc., are inscribed within a shield-like outline perhaps 3 or 4 
feet high, 

One i-urious legend still exists among the neighboring Indians that 
is in no way improbable or inconsistent with the facts. The story was 
told -Mr. Eisen by "Indian Johnny," son of the Piute chief, Teeopah, 
wln> died recently at a great age, and who in turn had received it from 
bis father. Thousands of years ago, says the tale, this region was the 
ie of the Desert Mojaves. Among them suddenly appeared, from 
weel or south, a strange tribe searching for precious stones among 
rocks, who made friends with the .Mojaves, learned alw>ut these 
minea, and worked them and got great quantities of stones. Those 
ptople were unlike any other Indians, with lighter complexions and 
hair, very peaceable ;ind industrious, and possessed of many curious arts. 
They made these rock carvings and taught the Mojaves the same thingB. 
Tin- alari I and excited the l'iutes, who distrusted such strange novel- 
ties, and thought them some form of insanity or " bad medicine," and 
resolved on a war of extermination. After a long and desperate conflict, 

:-t oi the strangers and Mojaves were slain, since which time, p rhape 

I thousand years ago, the mines have been abandoned. Mr. Eisen eon- 
tliis account with ihe existence <>f o fair and reddish-haired tribe, 




110 GEMS, JEWELERS* MATERIALS, ETC., OF CALIFORNIA. 

the Mayoa (not Mayas), in parte ol Binaloa and Sonora, some of whom 
may Lav*.' readied these mines and carried on a turquoise trade Rttfa 
Mexico. 

This region has since been opened at several points, and a( beast i 
dozen mines are now being worked by various panics, nm.-tlv with 
Eastern capital. The principal work is being done by tin- Iliin.ii.iv : 
and the Toltec mining companiee, The turquoise obtained, when pan 
and of good oojor, is ont into line gems; also the white ami blue com- 
bination known ag turquoise matrix, when small portions and veins of 
turquoise are distributed through the rock, and the whole is eul and 
polished as an ornamental stone. The paler varieties of tuxqttoiae are 
cut into heads, etc., long strings of which are sold. Most of l lie material 
produced is sent to New York. The yield in ]!K.tO was estimated at a 
value of #20,000. 

AMBER. 

Succinite. 

H.= 2-2.5. G.= 1.05-1.09. Brittle. Luster resinous and waxy. 
Transparent to opaque. Negatively electrified by friction. Burns 
readily with a rich yellow name and aromatic odor. Pure succinite i- 
not soluble in alcohol. Carbon, 78.94; hydrogen, 10.53; oxygen, 10.52. 
Color yellow, sometimes reddish, brownish, or whitish, often clouded, 
occasionally fluorescent, exhibiting a peculiar blue or green tinge, 

Amber is a fossil resin of vegetable origin, impure specimens have 
been found in several of the lignite coal veins of the State, but none of 
tbo true gem character. Its use is principally for heads, necklaces, etc. 

CARBONATE OF LIME. 

Pearl, Marble, Calcite, Aragonite, etc. 

Carbonate Ol lime is most widely distributed in a variety of forms 
depending upon differences in origin, crystallization and structural 
conditions, presence of impurities!, etc. With the exception of pearl and 
coral, the many kinds find a use more for decorative purposes than for 
personal adornment. 

Pearls are concretions possess! 1 1 ^ a luster peculiar to themselves, 
found in the sheila of certain mollusks. H.= 2.5-3.5. (i. = 2.5-2.7. 

They may I"- of any shape and in boi :ases of considerable -i ■■■>■ 

OOlOf rlny range from an opaque white, through pink, yellow, BalfiBOQ, 
fawn, red, purple, green, brown and black, or iridescent. Their Iwauty 
and ralne ate dependent upon their color, texture or ''skin," transparency 
or "water," luster and form, The most valuable are those that e 
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spherical or pear-shaped, slightly transparent, tree boa specks or 
blemishes, and possessing the characteristic luster in tln^ highest degree, 
Fa« peari'Oyatera of the Pacific and Indian oceans have yielded the bulk 
• A tlic pearln of the world. The pearl has been highly prised through 

;illii^rj ami lias long li.'iii tlic emblem of purity, beauty, and nobility. 
Tin- abalone, also known ;ls the haliotis or earshell. secretes curious 
pearly niassrs, soiiictiiurs of fine luster and value. 

Marbles I'on-ist essentially of carbonate of lime, with mor lees 

nf magnesia, They are fine to coarse granular in structure, 
and exhibit carious colors, as white, yellow, red, green, blue, ate., being 
often clouded and giving a handsome) effect when polished. Statuary 
marble must be pure white ami tine-grained; architectural marble maj 
in white or colored. Cipolin is white tinged; Sienna is yellow, Veined 
Or clouded with brownish green; Matuleliitn is light red with white spots; 
Bardu/tia is gray with dark clouding; Verdt-Aiitiqw (mixture of 
rlili- ami serpentine) is clouded yellowish to blnish green; Porter or 
ii/fiii'in i- tilru-k. viiicil wiili yi'!l"u : l.iini'i-lifHr, or fin- marble, is a 
k brown shell marble with fire-like internal reflections; Afadrtporic 
centaine corals; Ruin Marble shows, when polished, figures resembling 
mined castles, etc.; Oolite is made up of grains resembling lisb roe; 
t'imliir is like oolite, but the concretions arc larger; Stalactites are the 
pendent masses formed in caves; Stnl'>>nnitrs cover the floors of caves; 
'oUfornia onyx, Oriental onyx, onyx marble, Mexican onyx, tie., have 
.utiful banded, mottled, or cloudy structures, often showing wide 

of colors. 

Calolte has a hardness of 3 and a specific gravity of 2.72. 
Aragronlte lias a hardness of 3.5 ami a specific gravity of 2.93. 
Satin Spar is fibrous crystalline ealcite or aragonite, showing a 
beautiful aheen when cut into ornamental objects such as paper-weights, 
beads, etc. The cat's-eye like effect is very pleasing. Used extensively 
lor this use in England and the Russian I'rals. 

v.i > ; Cointv. Stalactite and stalagmite in numerous caves; the 

ie in Calaveras County and Shasta County. 
OUATSA COUNTY. A Bpecimen of aragonite from this county is in the 
ional Museum al Washington, I). 0. it is a single caboehon cut, of 
color, and measures 27 by 14 by 7 millimeters. Catalogue nuni- 
a 597:84, 114. There is also a polished slab of the same color; 

Iol'u imber, b-840:48, 540. 

o \\n Mono Counties.— These counties have large resources of 
bles and onyx. Undeveloped oolite has also been discovered. 
FfAPA County. — Aragonite or California onyx, or "Zem-zem," is rep- 
uted in the Stale Mining Bureau by Specimen No. 1476$, from near 
i-Zeni, exact locality unknown. 
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San Ui:u\akdin'o County. — Large quarries of choice Verde-antique 
are situated near Victorville. on the north side of the San Bernardino 
range. At Col ton, both Egyptian and Bardiglio are quarried. These 
marbles are described in the "Mineral Resources of San Bernardino 
County." Specimens in the Slate Mining Bureau are 11350 and 11424. 

S*v DlBGO CotTNTY. — Aragonite at Los Pefiasquitos Creek. S. M I!. 
73"2l>. Oolite and M ad reporic marbles, Sal ton Desert and Carizzo Creek. 

Sax Luis Obispo County.— Onyx marbles, aragonite or California 
onyx quarries arc situated in See. i), T. 32 S., H. 15 R. Beautiful speci- 
mens are on exhibition in the State Mining Bureau (2<KNi). and also i" 
the Memorial Museum, Golden Gate Park, 

Siskiyou County. — The Griffin onyx quarries are situated ti mites 
BOQth nf Berryvalc. Specimens in the State Mining Bureau are 7351 
and 89fifl . 

Solano County. — A number of polished slabs of aragonite nre on 
exhibition from the Suisun quarries at the State Mining Bureau, -2I>1 
(this is a fossil), 38fi, 556, 670, 5345, etc. Aragonite is also found in 
considerable quantities at Vacaville. S. M. H. 5345. 

Sonoma County. — There is an nragonite quarry at Healdsburg. 

The arngonitos of this State are locally known as California onyx. 
Only the best known localities tire mentioned above. 



ORBICULAR DIORITE (NAPOLEONITE). 

A bb of orbicular diorite i- situated in San Diego County, in See. 

15, T, 16 S., R. 1 E., about two miles west of Dehcsa, In part this 
rock ie largely made up of spherules often 2J inches in diameter, as 
shown in Illustration No. 4, page 15. The rock itself is very dark 
colored, and when cut and polished makes a handsome stone. .\ recent 
correspondent of the press describes the rock as several hundred feel 
thick, forming a blanket on the side of a small hill some 15O0 feet 
above the bed of the Sweetwater River, thinning out toward the lop. 

The orbicular diorite j- nf various shades of gray to olive-green and 
black; the ronnd nodules are of some two inches diameter, with a finely 
crystalline radiate ami concentric structure. Other portions of f 

rock arked like the grain <>f wood, in I -lack ami green wavy lines, -it 

times expanding into the likeness nf knots, and also in curious '"bolts/ 1 
parallel, curved, or crossing sack other in great rarioty. 

Tin- Btom is i well-known variety, but rare, and when polished i 
king [t occurs in Corsica, and t ■■ - * - hence hocn called Napo- 
nits, Fine slab* from several localities an- iii i he American Museum 















[Li. Ko. 05. ORBICULAR DIORITE MINE. DEHESA, SAN DIEGO COUNTY— NEAR VIEW 
OF OCTCKOP. 












ILL. No. W. PEBBLE BEACH AT PESCADERO, SAN MATEO COUNTY 
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of Natural History at New York, and are both elegant and peculiar. 
This Dehesa locality, from the specimens seen, ought to yield a very 
fine product for use in the ornamental arts. It was described by Prof. 
A. C. Lawson in a paper read before the Geological Society of America, 
December 19, 1901.* 

CAT'S-EYE. 

The term cat's-eye is applied to a number of minerals which, when 
cut en cabochon, exhibit a peculiar opalescence characterized by a line 
or ray of light across the stone, resembling the contracted pupil of the 
eye of a cat. Among the minerals which when fibrous or cut across 
the cleavage will show the cat's-eye ray are: beryl, chrysoberyl, espe- 
cially thecymophane; corundum, crocidolite, dumortierite ; quartz filled 
with acicular crystals or fibrous minerals, such as actinolite, byssolite, 
hornblende, etc.; hypersthene, enstatite, bronzite, aragonite, gypsum, 
labradorite, limestone, hematite, etc. Such gems may be opaque, 
translucent, or transparent, and may be of any color. 

Humboldt County. — Actinolite cat's-eve at Eureka. 

San Matko County.- Quartz cat's-eye at Pescadero Beach. 

San Diego County. — Quartz cat's-eye at Point Loma, fine tourmaline 
cat's-eyes at Mesa Grande (see p. GO), and beryl cat's-eyes at Rincon. 

OBSIDIAN. 

Obsidian, a peculiar glass-like stone of volcanic origin, essentially 
feldspar in composition, is found along Pit River, where handsome 
specimens of the streaked variety known as marekanite or "mountain 
mahogany" are found; also in Owens Valley, where it occurs in red 
fragments, and also banded with alternate layers of black and brown. 
Similar observations have been made by earlier and later travelers, 
among whom was the late Hon. Caleb Lyon, who in 1860 found the 
Shasta Indians of California making arrowheads from obsidian as well as 
from the glass of a broken bottle. In a letter which was published by 
the American Ethnological Society, he describes the method of manu- 
facture.! It was quite a favorite stone w T ith the aborigines of the West 
and Southwest, where it is somewhat widely distributed, especially in 
the Yellowstone Park and in Mexico; in the latter the Aztecs used it for 
much remarkable work in knives, spearheads, and ornaments. Mr. 
W. H. Trenchard reports obsidian in considerable quantity in San 
Felipe Valley, northeast of Julian, San Diego County; and it may 
doubtless be found more or less at many points in the State. 

♦Science (N. S.), Vol. XV, 1902, p. 415. 

fBulh Am. Kthn. Society, Vol. I, p. 39, New York, 1861. 
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PEARLS. 

The most important marine pearl-fishery on the American continent 
Eatbat of Lower California, the central point being at La Paz. Here 
liic true pearl-oysters, UArmjrtHu tnnnjurUijWa, are found on the 
euterU shores of the Gulf of California from Cape San Locus to the 
n. until of the Colorado River, taking in about 1500 miles of coast, 
Including the gulf islands. They are also found from La Barra de 
Ocot, wfaiofi is the boundary line bet ween the republic-* of Guatemala 
and Mexico, to Mazatlan, a distance of 3000 miles, nuking for the pearl 
: -!;■ ■: i. ■■ a Mtal extent of 3600 miles. 

lisheries have recently been confirmed to the Pearl Shell 

Company of San Francisco, by special franchise from the Mexican 

Government The beds were first discovered some three centuries ago 

by Hernando Cortez when he crossed to the Pacific and discovered 

bower California, and the name of California, derived from "caUdoa," 

tornhts," a hearth, it is believed, is due to this journey, 

having been given by Cortez, who found the heat intense when he first 

touched California soil. He took possession of the fisheries, and sent a 

if fine pearls to the Queen of Spain, subsequently requiring all 

i|i. rs to send to the Blessed Virgin one tenth of nil they found, and 

■ in' tenth ti> the King of Spain. After some intermittent work, the 

i, i > i> -. about one hundred and fifty years ago, were again worked, 

oli system and with great success, by one .loan Ossio, who took from 

UBJB yearly from 300 to 500 pounds of pearls, actually packing them 

a mules and selling them by the bushel. The shells were all brought 

> l.\ bead divers, and pearls were t;iken from them so plentifully that 

■ I v became of comparatively small value. This heavy drain bad the 

•il of rapidly diminishing the supply, and it is only of late years that 

ihing has again been carried on systematically. At present numerous 

ids are known and worked, at Lore to, off Point Lorenzo, the island of 

i he harbors of Pieheluigo, I, a Pa?., and in fact the whole west 

lit of the Gulf of California from La Paz to above the island of Loreto, 

\ in the east the island of Tiburon, and the land above and below 

, it island. All these places have been famous for their pearls. 

In I860, in order to conduct pearl-gathering in a more scientific 

lanner, the owner of the Mexican grants, Sefior Navarro, procured 

i Ban Francisco, Cal., a number of expensive schooners, with siirf- 

mts, professional divers, and costly apparatus. After several years' 

lerienoe he found that his experts, with their expensive outfit, were 

l more successful than the naked Indian divers, while the exorbitant 

s demanded by them so diminished his profits that he wisely went 

ick to the primitive methods followed by his ancestors. At present 

Ubose ship-owners who undertake the fisheries on a large scale uscappn- 



MATERIALS, ETC., OF CALIFORNIA. 

ratal imported from France and England, by means of which each man 
is able to bring tin daily 300 pearl-oysters. The men employed are pow- 
erful Mexicans, and every diver has five assistants. Four men work 
the air-pumps for the suited diver, and the fifth attends to the life-line, 
letting down the diver and hauling him up, as well as hoisting up tin* 
nets or baskets full of shells and lowering the empty ones. Tin.' pump- 
men are fed and housed, and receive $15 a month; the life-line HIM il 
similarly looked after, and receives $25 a month; the diver receives Mfl 
a month, and one tenth of all he brings up, netting him as high as 1500 
a month, if he is fortunate. Connected with each fishing party is a 

BObooner of from 60 to 200 tons burden, and two or three small I i- 

The men live on the schooner during the entire sis months. In addition 
there are numerous divers who work independently, and who show 
wonderful skill and aptness in their work. Generally, with no other 
appliance th:in a heavy stone attached to the waist, they plunge naked 
to the bottom, select suitable bivalves, and gather them into a bag, 
remaining under water as long as two minutes. The shells containing 
the pearls vary in diameter from 2 to 8 inches, 6 inches being the aver- 
age size. They are found on hard rocks or on sandstone at the bottom 
of the sea, usually in bunches, holding to the rocks by a fibrous beard 
(byssus), the circular opening being on top and the shells usually a little 
open, The oysters are vertical, not lying on the flat. Each diver has 
a knife, with which he cuts a bunch loose and places them in a basket 
or net by his side; this is hoisted up when full, an empty one descend- 
ing at the same time. On rising to the surface, the fisher empties his 
bag into one of the waiting surf-boats, which crafts, under careful guard, 
deliver their loads to a well-armed schooner, the latter vessel running 
in shore at night to discharge the accumulated cargo. Occasionally, 
during all the time he is under water, a man may not send up a single 
shell containing a pearl; at other times there may be 110,000 worth in 
twenty shells. A very strict police system is necessary to prevent seri- 
ous thefts, which, despite the utmost vigilance, are of daily occurrence. 
i)n land the cargo is turned over to keepers, and the mass is surrounded 
Kv guards, umed to the teeth. The shells are pried open with a rial 
knife, and the mussel is separated from each shell. A gristly sub- 
in., attache* the body of the oyster to (be shell, and covers about 
one fourt h of its area, the remainder being occupied by the pearl-bearing 
membrane, a black, jelly-like coat, and, of course, a part of the living 
-iliell-li-li. The shells are handed over to another man, while the 
opener lake- i In' wpn rated fish nnd examines the inside of the black 
membrane for the pearls he is in search of, and finally closes his fist 
ovrt the fab io squeeze out any pearl which may be lodged in the 
interior, after which the pearls found are examined by experts, their 
value estimated, and a settlement made at once with the divers. 
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tonally their wages amount to twenty-five per rent .if the total find, 
Hi'] tin v are paid by an allotment of the pearls taken during the day. 

n the outside the shells are covered -with seaweed or other submarine 
growth, and look not unlike a Tam-o'-Shanter cap. All this growth 
is removed and the shells are cleansed and packed, finding a ready 
market in Liverpool. London, and Hamburg at prices of from 10 to 20 
• rut- a pound for "nuither-of-pearl." The profit from these fisheries is 
not as large as might be imagined, because the expenses an very heavy, 
and there is always involved a very considerable element of chance. 

About 18(33 a company was organized in New York City for the pur- 
ine of gathering pearls and pearl -shells on the Pacific coast, and 
secured the use of a submarine boat, the peculiarities of which were 
that n carried a large supply of fresh air condensed within its walls 
and was provided with a means of purifying the air in the working 
chamber, thus dispensing with the necessity of communicating with the 
-i.itf:i< ■•■. as it furnished an atmosphere in which men could work for 
B whole day with perfect ease. The company procured a lease of prop- 
erty at the island of Tiburon, hoping, with their facilities, to secure 
unusual returns; for, with their submarine boat, they would have the 
advantage of exploring, locating, and working beds where divers could 
not go. Presumably their efforts were not successful, for the company 

fon went out of existence. 
During the subsequent summer a new company obtained the conose- 
m for the Lower California pearl fisheries, and they decided that all 
e fisheries on the Gulf of Californiu should in the future be worked 
Chinamen. 
For mure than thin' hundred years these fisheries have been in the 
possession of private grants dating back to the days of the Conquest. 
The Mexican Government has in recent years annulled the old grants 
ud leased the fisheries to the highest bidders. The house of Gonzales 
ft Buffo, having offices in La Paz and the City of Mexico, secured a 

' <'Sr-Hm for sixteen years permitting them to work the fisheries 

around the Espiritti Santo and La Pan islands, which are considered 
ihe beat of the beds. The Government has recently granted to a single 
linn tlie exclusive right to raise the mother-of-pearl shells, and for the 
reproduction of such oysters the system used in the State of Maryland 
will he followed. The fisheries, which constitute one of the leading 
industries of Lower California, are now diminishing yearly, and, owing 
to the continued exploitation, many oF the ship-owners find themselves 
lu^.rs at the end of the season. 

Host of the pearls from this place are sent to market by way of San 

Francisco. A letter to the author from a leading fishing firm in 1892 

the following: "The pearl fisheries average about 5,000 carats 

r, which represent a value of $200,000. to which you must add about 
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800,000 pounds of pearl shells, representing a value of about $180,000. 
The cost amounts to about $100,000." During 1887 it is believed that 
more than $50,000 worth of pearls were found. The total product of 
the fisheries has amounted to as much as $250,000 in a single year, and 
the sale of the shells to as much more. From November, 1868, until 
September, 1869, $26,000 worth of pearls were purchased from this 
locality by one New York house. These were of various sizes, including 
four that weighed over 20 grains and one of 49 grains. In color, the 
pearls from this locality vary from pure white through gray and brown 
to black. The latter have become so fashionable in late years that 
their value has increased tenfold. One black pearl weighing 50 grains 
was valued at $8,000. A magnificent pear-shaped pearl of a less size 
was held at £7,000 in 1904. Black pearls and gray pearls, when fine, 
are among the most highly prized products of the sea. 

ABALONE. 

The Abalone (Haliotis or Earshell), the principal species of which 
are Haliotis splendens and Haliotis rufesrens (called ormer in the 
Channel Islands, fuh-yu in China, awabi in Japan, and abalone in 
California), also secretes pearls. The nacreous portion of the shell 
itself is used for ornamental purposes, such as buttons, etc., and surface 
ornamentation in lacquer work, papier-mache, etc. 

The fishing is conducted at low tide, the principal grounds on the 
coast being along the Catalina and Santa Rosa islands, in the Santa 
Barbara channel, and from Monterey to San Diego, although a large 
number are gathered in Halmioon Bay and from the rocks that line 
the shore of Mendocino County. The earshells attach themselves 
to the rocks by means of their large muscular disk-shaped foot (so 
called), which acts like a sucker or exhaust cup. Just before the tide 
leaves them on the ebb, and just after it has reached them on the flow, 
the abalones keep their shells slightly raised above the surface ot the 
rock with the feelers drawn in. Then the fisherman, with either a long, 
broad knife or a spade-like instrument — both are used — gives a quick 
lift to the sucker or foot, letting in the air. The suction is destroyed 
and the fish falls off, when it is seized and thrown into a boat or basket, 
before it can fasten itself afresh. If the fish lies below water, a sort of 
grappling iron is let down, and after the point is inserted under the 
shell a vigorous wrench pulls it away. All this has to be done quickly 
and quietly, for if the abalone closes down on the rock, it can not be 
drawn off, so great is its power of adhesion, and it will be broken into 
fragments before it releases its hold. When caught, the abalones are 
thrown on the beach, and the fish is pulled from the shell with a flat, 
sharp stick, and stripped of its curtain, boiled, salted, and vtnmg on 
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long rods to dry in the air. This process is very disagreeable, and that 
of stripping and cleaning so offensive that none but Chinese will 
undertake it. The abalones must he as hard as sole- leather when 
properly dried, and they are then packed in sacks, and sent to China. 
The price of the meat is from 5 to 8 cents a pound in San Francisco, or 
from 7 bo 10 cents a pound in China. When cooked, it is cut into 
(trips and boiled, the taste being similar to that of the clam, but with a 
more meat-like consistency. 

The trade in this dried meat is considerable. In 18t5t* there were 
exported from San Francisco by steamer 1097 sacks, valued at $14,440, 
and in 1867 the exports had risen to 3713 sacks, valued at 133,090. At 
present there are exported upwards of 200 tons a year, winch at ?17-» B 
ton would amount to 185,000, At Sun Diego, Cat., the dried meat is 
quoted at 1110 a ton. The shells vary from almost microscopic size to 
8w Hi inches in diameter. Before they were found to be of any market- 
able value they were thrown away. One heap a little south of San 
Diego, containing over a hundred tons of shells, from exposure to the 
rain and the sun was converted into lime on the outside, but this was 
rokeD into and many line shells were found. 
The shell in its natural state is no more attractive than that of the 
r; it is rough on the outside, looking much like a piece of dried 
m -lay. and is frequently covered with a growth of barnacles, sea- 
Commercially then' are five varieties, the green, the black, 
red, the pink, and the mottled; but considering them from an orna- 
BQtftl standpoint, the shells may be grouped under three heads, red. 
, and green, bo called, of course, from their prevalent color. The 
which is the smallest and least valuable, is found from Monterey 
the Gulf of California; the red, which is next in value, but the 
Largesl in Bize, i- found from Mendocino to Monterey; while the green 

'■ »fi below San Diego. The black seldom exceeds 6 inches in 

diameter, the green rarely goes beyond 9, while the red runs as high aa 
12 or 14 Inches, The black ia not beautiful on the outside, even when 
■ lean-, id i if lime and marine paraBites, but inside there lies a small patch 
Of the most brilliant opalescent tints, and this is sawn out, and made into 
brooches and lockets. The red is of a general mother-of-pearl appear- 
iTie,'. with stripes and mottles of a rich burnt umber. The green, both 
within and without, is full of fire and color, some interiors being quite 
as vivid and of much the same prevailing color as a peacock's neck. 
Thi- variety is principally used for jewelry, and is worked into <■> ery 
kind of ornament, from a table-top, inlaid with representations (if 
ilowers and butterflies, to the smaller varieties .if jewelry. The Pueblo, 
Zufti, and Navajo Indians, and all the Indians of the Pacific coast 
U far north as Alaska, have made it into charms and have used it for 
nentation for ages, It has been used as an applied decoratii 
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silver objects, and examples were exhibited at the World's Fair held at 
Paris in 1889. 

The first adaptation of the abalone shell to ornamental purposes was 
made by an English worker in mother-of-pearl who went to San Fran- 
cisco more than twenty years ago. He saw the possibilities of the won- 
derful, brilliant shell, and began a business which now requires the 
services of more than ten men. The little trifles made of this shell are 
considered by the Eastern visitor and the European tourist as dis- 
tinctively Californian as a piece of big-tree bark. The incrustations 
were formerly removed by soaking the shells in a bath of muriatic acid, 
but it was found that this process injured the texture, and they are 
now cleaned and polished by friction lathes. Twenty years ago abalone 
shells were considered so worthless that freight steamers would not 
transport a bag of them without advance payment for the freight. 
Now they are worth $150 to $175 a ton in New York and Liverpool. 
The shells are shipped first to San Francisco, where they are assorted 
and the damaged ones thrown aside, about three tons of merchantable 
shells being procured from five tons of material as it comes from the 
abalone-hunters. These shells are quoted (1889) in San Diego at $20, 
$25, and $35 a ton, according to quality, and in consequence of such 
low prices the trade is comparatively dull. The output of shells 
during 1888 was estimated at 300 tons. The amount of shells made 
into jewelry in San Francisco is very small compared with that con- 
sumed by the button-makers of France, England, Germany, and New 
York. Orders for abalone shells are constantlv received from these 
places, and there are times when the export reaches as high a figure as 
100 tons a week. The collector of customs at San Francisco furnishes 
the information that for the fiscal year 1887-88 the export of abalone 
shell amounted to $185,414, which together with $35,000, the value of 
the dried meat annually exported, makes this quite an important 
industry. 

These shells secrete very curious pearly masses, sometimes of fine 
luster, and choice enough to deserve a place among pearls. A pearl 
measuring 2 inches in length, and from a quarter to a half inch in 
width, has been found. A necklace made in California from the finest 
specimens was valued at over $2000. A pearl over half an inch long 
and of good color cost $30, and was used as the body of a jeweled fly. 
The abalone pearls from the coasts of Korea and Japan are often very 
beautiful. In a lot of about one hundred shells only five were found 
bearing pearls — two with three pearls each, two with two pearls each, 
and one with a single pearl. 
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GEM MINES IN CALIFORNIA. 



Beside* the references made to a number of gem mines in the body of 
us Bulletin, the following more specific data are here presented with 
;f ere nee to some of the more important ones. For the purpose of 
Plaining this information, a special inquiry was undertaken at the 
lose of the last year, 190-1, in behalf of the Stale Mining Bimmu; and 
cpn-sentatives of the Bureau visited a numher of the mines and collected 
aluable data, which are herewith presented. 
It is well to remember the fact that there is already more actual 
lining for gems done in the State of California than in any other 
lUtc or Territory of the Union, while the indications are that there 
vill be many more gem mines discovered in southern California as 
.tu'it.' districts are opened and old ones more fully explored. 
The following data are grouped {1) geographically, and to some 
Ltent also (2) in the order of discovery — beginning In Riverside 
'minty, and proceeding southward and southweatward, in San Diego 
bounty, by Pala, Mesa Grande, and Ramona, to the Mexican line at 
acomba, 

COAHUILA DISTRICT, 

Riverside County. These are the most northern occurrences of gein- 
irmaline, and the earliest discoveries were made here. 

Fano Kunzite-Tourmaline Mining- Company. — This mine consists 
}f four claims, about 3 miles north of Coahuila Indian Reservation, 

tiverside County, and was located in 1902 by Bert Simmons. The 
leitrest post office is Hemet. Riverside County. After some surface 
: had been done, a tunnel was smarted iSOO feet from the summit 
! the hill, to cross the ledge, but by a mistake in calculation, the 
dge proper was crossed about 20 feet from the surface. The parties 
i continued their operations until, at a depth of 17*5 feet, solid blue 
■anite was reached. The tunnel was then abandoned, and work from 
.;o time has been confined to the surface. 

The ledge is about 5 feet in width, with a northwesterly and south- 
wterly strike, and a dip to the southwest of about 17 degrees. The 
■egmatite is finely crystallized, and resembles that of the other tour- 
laline and kunzite mines in southern California. 

Three men are at work at present, and operations will bo continued 
^definitely. The output so far has been 25 pounds of kunzite, white; 
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1 pound of knoiits, j-ink : and 2-"i pounds of nil classes of tourmaline, 
mostly blue and green; fibout 250 pounds of beryl have also been 
taken cmt, but only about five per cunt of it available fur gem purposec 
Two liunilrerl pminds of very fin* quarts crystals also have been sold, 
and about a ion of Lepidolite and 30 or 40 pounds of amblygonite; also 
splendid Bake mica large enough for commercial purposes has been 
discovered, 







Then i> ;i spring aear the property on lam! rented by the owners of 
the mine; silso plenty of oak timber for mining purposes. Considerable 
money has been expended lure without much result, bnt for the work 
actually d n gem pockets, this mine bas been a splendid producer- 
Columbia Gem Mine.— Tbis. the oldesl lourmaline mine in llir 

Siat*-, in situated at Coahuila, Riverside County, and ow 1 bj 

!I 0. Gordon, P, E Johnson,J. C. Connell,and William Dyche, of 
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fego; it is about half a mile northwest <>f the road leading from Coa- 
hnila to tint Ilemet reservoir, ami near the summit of the divide crossed 

by tlii- toad. Nothing baa been done on this mine, except uses in 

ivi.rk, for ovi-r Ave years, Imt it was the first tourmaline mine discov- 
i in southern California, and it ban produced a great many beautiful 
The pockets, however, seem to have been worked oat, nod 
mthing important has been found recently. The ledges of pegmatite 
■ery line granite, and both sides of the pookel material seem to be 

i the - character, thus differing from any other mine yet found in 

i' gem districts of California. There is no water or timber availablei 
,ud ii is altogether ;i desolate region. The altitude is about SOOQ feel. 



I [SIMMONS] Ml> 



Passing southward from the (Joahuila region, into San Diego County, 
e locality next described lies by itself, about half way to the great Mesa 

ande-Pala line of nones. Although not yet an important producer, 
e occurrence is very interesting, us Miggesting other possible localities 
ret to be discovered in the intervening area. 

Gem Mine No. 1. — Owned lay Mr. Bert Simmons, of Oak Grove, and 
■. Charles Gordon, of San Diego. Practically on work haa l>een done 
s mine since its location in June, 1903. Its altitude is higher 

a any other gem mine in San Oie^'o County, being 5100 feet above 
i level, and about one mile east of the summit of Aguunga Mountain, 
e average width of the vein, as far as could be seen, was 4 feet, but 

. badly broken, and upon examination showed that ljoth foot and 
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] rang walls were of very bard blue diorite. Great pressure hat 

apparently crushed the ledge, and the pocket layer is found on the 
top. between the diorite and the pegmatite, and presents line, broken 
crystallizations of orthoclase and albite, in which a n-d clay is mixed. 
The tourmaline crystals show much indication of dynamic action, being 
badly broken and twisted, hut afford nodules of beautiful coloring— 
deep blues, reiis, ami an almost, emerald-green predominating. Ib- 
mine is located on the top of the divide or watershed between Sun Luis 
Rey River and the Tcineciila Canon. So little work has been done 
that it seem* better to reserve any report as to the quantity and quality 
until more is ascertained. Parties are at work at present on the mine. 



PALA DISTRICT. 

As elsewhere described in this Bulletin, the mines near I'ala are 
located on three hills or ridges, the western being properly called I'ubi 
Mountain, on which are the great lepidolite, or Alva r a do, mine, and the 
Stewart mine, next described, winch yields some gem material. The 
other mountains, I'ala Chief and Heriart, which are apparently foothills 
or spurs of Agua Tibia Mountain, are those yielding geni-spodumenc as 
well as tourmaline. Some 18 miles to the southwest, but probably 
belonging to the same range of bills, lie the great tourmaline mines "i 
Mesa Grande. These will la' given in the order stated. 

Stewart Mine, Pala Mountain.— This mine, said to have firei bees 
discovered by an Indian deer-hunter named Vensuelada, in 
day- nf California history, was lirst worked by a miner named Henry 
Hagee, who located tin- claim as ^ quicksilver mine, mistaking the pink 
tourmaline for cinnabar, hut upon analysis he abandoned his prospect 
N.-xt it was located us it rock-claim by Hon Tomae Alvarado, a Mexican 
hmd-owner in that locality, who believed that the beautiful bluish, 
pinkish, and gray minerals studded with transparent pink crystals were 
a peculiar variety of marble. Several years later a German scientist, 
who was familiar with lithia mini's in Europe, saw a specimen of 1'ah 
lepidolite in a mineral collection in New York. Obtaining a piece, he 
made an analysis and found that this ore was as rich in lithia u any 
found in the world. From this time forward, gradual development 
under many "» in i>lii|'- has provid that great deposits of lit Ilia-bearing 
I in the pegmatites of the I'ala district, the largest and most 
valuable \\t.\n<: the Stewart and Alvarado mines. 

[n examining the workings and surface of the Stewart mine, owned 
by the American Lithia Company, of New York, numerous indications 
..f gem-minerals were met with, especially in tin' lower workings. As 
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nthe Alvarado mine, the lepidotite is generally studded with small, 

fan-shaped crystallisations ol rabellite (pink tourmaline), with to- 

rional crystals of bluish or greenish tourmaline, but not of gem quality. 
Seas the Burface the tourmalines are small and perfectly crystallised, 

but are more or less fractured, opaque, and unfit for jeweler's use. 
In the deeper workings and in the extreme western tunnels, how- 
ever, pink tourmalines from one-half to one inch in diameter are 
found in columnar groups, all more or less altered, and of not over 
three (3) in hardness, associated with quartz, orthoelase, gray lepidolitc. 




and atnblygonite. Triplite and triphylite are also associated minerals, 
hariii' cry stat ligations of what appears to be an altered epodumene were 
observed, penetrating the quartz. 

On the surface, small green tourmalines were found in the pegmatite, 
generally more or less flattened between the cleavage planes of musco- 
rite miea. 

Serer&l year.- ago a pocket containing about a quart of email tour- 
maline crystals was found in coarse pegmatite, 60 feet south of the 
present tunnel of the Stewart mine. Some of these crystals were cut 

o very good gems, but no further work at that spot has been done. 
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Pala Chief Mine.— This mine was located in May, 190:5. by lb 
.in} in Giddena, Pedro IVi letch. Bernardo Bariart, and Prank A. Sah&oaa, 
The main workings are at an altitude of 1220 feet (aneroid). The work 
consists "f open ait* 260 fed wide, extending to a depth of from 10 to 
SO Ewl horizontally on the vein, and at the deepest working the ledge 
is 21 feet in width vertically. A tunnel 45 feet long was run to 
encounter the vein up to about 20 feet depth, but it was found that the 
ledge was a lilanket vein, ami nothing was discovered in that place. 
Hill in the Upper or BUriace workings the hanging and fool walls wen 

both found to be of bluish and grayish decomposed diorite. The upper 




pari i if the vein consists of 3 feet of white, finely crystallized peg tits. 

Beneath this the crystallizations I" roe coarser and more granitoid. 

Tin' third layer was composed partly of finely crystallized albita and 
Ottboclaae, Upon the lower edge of which, and extending to the pocket*, 
was i layer *if lithia-beartng mica-. In the interior of the pockets, 
which are generally k to Ki inches wide, pinkish and white talc was 
bund, in which occurred numerous large and perfed tjuartz crystals 
with pink and white Bpodumene. As in must of the mines of SOU) Ijem 
California, the lower half of the ledge, below the |>ockel Urn la a 
Bin k crystallized granite withoul mica, with small crystal* ■ 
garnet. The above-descriln ■( i'I. ^ i-.j^-i . vi>t i,- ( >f 1 1 ■ - ledge are general 
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■"i--i i the mini'. The tnineraji ed were Jpod me, pink, lav- 

and white; touxmaltae, blue, green, and red; Drthoclaee^ albite, 
phic granite; tepidolite, pink, green and [•vendor; musoorih ■ 
. steatite, and other clays 

InctSflOf !<■'! KM r>.iir liiiilinr, klln/iti'. :irnJ i|>i:ii 1/ ■ T\ .- 1 :i 1.- 

aot powder wns used entirely, and ii was found i» be t lie only 

thai waa satisfactory. Two men have bean working neatly 

i nun- imi during th< last six months vary little of the precdooi 

rarded their labors. There i- no water or timber on the 

wperty, and the nearesl water le abooi me mil 




■ ii and township in which the mine is located were aol 
ni l ' ill. i| ■ distance of 3 

lw -'■' ii f thi to* ii r»f Pala, n hieh it I 

ourmallne Queen Kine. — This mine, owned by Mr Frank B 

; 

■ii the theael slope ol Pala 4 hief al 

■ abonl 8j null- qoi ill I'V a 1 1 ■ r ] i . . 
i he section and ■ 

■ . 
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March, 1903. The vein is about 14 feet wide, anrl dips to the sonthwt -■ 
15 degrees. 

Very little has been done on the property, hut scalping work in the 
nature of an open cut 60 feet wide, and entering the vein to a depth oi 
about Hi feet, produced in weight approximately 80 pounds of gem- 
tourmaline crystals. The colore are yellow, green of several different 
shades, light pink, ruby-red, and black. In examining the ledge, 18 
inches lying between the diorite bunging wall and the coarse pegmatite 
appears lobe an in tilt ration of decomposed feldspar, gradually altering in 
pegmatite. Below this are about 3 feet of coarse, granular pegmatite 
(or granite), consisting of crystallized quartz, feldspar, and museovite 
mica, with impurities of black tourmaline in fan-shaped crystallizations. 
and Buonite garnets (microscopic), with occasional crystals of biotiii 
mica and hornblende. Below this again, and gradually altering from 
tin- above, are masses of graphic granite, inc rusted at the lower edjp 
with albite, in which the gem-tourmaline seems to have a root or 
extremity. Between the albite and the line-rock (or granite) are large 
pockets filled with rose- and lavender-colored museovite, and decomposed 
spars in the nature of a whitish or pink clay; in these pockets the gems 
are found, broken in many instances, and more or less altered. Many 
crystals were observed with an exterior of opaque green, while the 
interior was a rich pink or ruby-red, affording beautiful gems. 

The ledge has been prospected for about 2.50 feet, and sin 
indications wherever it has been opened. The banging wall is a nni-e. 
greenish and grayish diorite, which is the general formation of the entire 
belt. The foot wall is the same, though showing more alteration. Both 
Giant and Judson powders have been used, all bough from the hardness 
and toughness of the rock, the former was found to be the best. 

After the pocket material has been extracted, screens are used, by 
which the dirt and tine, worthless stuff are eliminated. The matter 
left in the screens is then examined for gems, and afterwards washed. 
Two of the owners have performed all the work so far accomplished, 
and no other men have been employed. Active operations will again 
be resumed, hut nothing is being done at present. The same parties 
have tiled on a spring 350 feet northeast of the present workings, and 
abundant water for mining and domestic purposes has been develop* A, 

The minerals noted in above claim are: tourmaline, albite, orthoclaw, 
museovite, lepidolite, kaolin, talcose clays, essonite garnets, hornhleude, 
Mid indications of epidote. 

The lower pari of the ledge is composed of a tine, granular mica-LsM 
gtanite, of a gruy color, banded at intervals of from :', to 6 mchea with 
minute eesonite garnets, whence the name line-rock. As is usually iln- 
owe in "II ledges of pegmatite bearing precious stones in this region, 
thil Inner layer of the ledge has approximately the same width as tluiL 
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of the format ton from the pocket layer or center 10 the toi>. and lies 
directly Is contact with the diorite foot wall. 

Tourmaline King Mine.— This anna ii owned by F. B. Sonnjler, 
\i r . E a Bchuyler, D, G, Harrington, and Hra H. E- Harrington, of 

Oceanside,Cal.,and is situated on the north slope of Pala < 'Imf Mountain. 
about three hundred yards from the summit, at an altitude of 1640 fttt 
The mine m located in March, 1908, by the above-named parties, hut 
very little work 1ms been done, rendering it practically Impossible to 
make a conclusive report. The mine is 4 miles directly north of Pala, 
at)d is the last mine so far discovered at the western extxemj 
Palfl mineral belt. 
Tne vein dips to the southwest at an angle oi I6f degrees, [I presents 
average breadth of 7 feet, and i> ssaenthUly eoanw pegmatite, but 

ence of crushing and is badly broken in many place*. The 
■rail is a. coarse gray diorite, and at the place when the 
ork has been done lies over about 16 inches of coarse broken 
and lepidolite mien, it la in thle stratum that the gems appear which 
is contrary to the general pocket formation of the Pala dlatriot. Tow* 
maline was the only gem-stone noted, and occurred in peneUi 
Lnated through this altered mass ol ■and apparently 

out ol place, i oncretione of albite, coated with bautUal purple mus- 

oovite, were found loose in the soil. Soi ruarts crystals and easonits 

garnets, badly shattered, wei the float The i.-.i ■ 

place was too badly broken to note the exact ol iter of tht 

iiie. and Mi" "line-rock," <>r lower Btratum, had not been nncoTered, h 

baracter could not be determined. No work has been d i 

■ in ral i ithe, and nothing nti ■; 

■ ii work would he resumed. Abont ten pounds ol 
Hied in a cut 12 feel wide, and barely scalping off the 

Naylor-Vanderburg 1 Mine.— This mine, also situated neat Pala, is 
■ Krnl \l Sickler and 11 M. tHckler; altitude, 1400 fast, on tin 
lope of Mount Hi riart The location was made by U 
in Pebruarj . 1903, soon after he had discovered thai the pins 

which he had found on the mountain side were not tonnaa* 
Be, as they had been called, or any -nan known t<> tocal mineral- 
After much trouble aud 

dn value, but continued hi- investigations and at length sent 
to the writer at New York, who determined it as i ■ 

. Prof I nazli i BaakerriUe, 
-tune — the iirst occurrence oJ trans- 

Ki ■ mlcr spoduinetie in the -■ 
9— MM 



tinee, u 
agists. 
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The ledge at the point examined was 16 feet in width, but badly 
broken. At this place an open cut entering the vein to a depth of 22 
feet and about 30 feet in width, has produced approximately ttn 
pounds of perfect gem stone; although several pieces have been ioond 
in adjacent workings, this seems to be the best part of the ledge. 

In examination of the mine, the hanging wall is gray orbicular chlo- 
rite. Between this and the ledge itself, an 18-inch layer of decomposed 
feldspar and clay was found as a gouge. About 7 feet of coarBe granitic 
pegmatite forms the upper part of the ledge, altering into decomposed 
layers of albite and orthoclase. In this latter are small pocki 







larger than a man's hand, in which one or two crystals of kunzite will 
be found, completely covered with yellow, pink, or white clay. No 
metallic stains are found in the upper part of the ledge, but the lower 
beds of granitic roek, carrying interlineations of garnet, are in many 
places stained with manganese, and show large crystallizations of trip- 
lite, from which it is evident the kunzite receives its coloring. 

The vein has a dip of 10 degrees to the west, and extends the fall 
length of the location, 1500 feet, joining the Caterina mine on the 
south. 

The minerals noticed are: rnuscovite, pink, green, and lavender, in 
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very large scales; montmorillonite and steatite talcs; pink, green, and 
white spodumene; and black tourmaline, but no gema of that stone. 
Albite and orthoclase, with some potash feldspars, are the mother of 
crystallization. It has been reported that spinel has also been dis- 
covered in this mine; associated with it were deep-colored green beryl 
and co In m bite. 

There is no water or timber on the property. This mining claim is 
embraced within the boundaries of the Pala Indian Reservation, but 
was located before the reservation was declared. The output of the 




mine since the beginning of work has been about ten pounds of pern- 
kunzite, no other minerals having been disposed of. £ome pink and 
(preen beryls were noticed, but nothing has been developed in that line. 

( itlii r rhiinjH and openings on Mount Heriart are enumerated in the 
body 'if this Ballet in, ilii.- one being thus far the must important. 
Tin.' fallowing are among the principal of these openings; — 

Heriart Claim, owned by F. M. and M. M. Sickler. A tunnel has 
been ran a distance of Hi feet. A pegmatite lithia-benring ledge was 
encountered, from U to 4 reet in width. The ledge occurs in a granite 
dike, which la turn traverses the diorit*. The granite dike is about 100 
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■t in thickness, and oan be trifled for, am 2000 feet '['hi- lepidolite 

ocean in it bite and lino ooIom, sad i.- often full of radiated toon 

both [.ink iirnl green. Large amounts of musoovite arc often nnnmwfl 

in tiir lepidoUte. AmblygonHa i* also found. Tin- tourmalines ar«' of 

■urn- ibadee of green, and some blue end pink crystals '"vur, l>ut as 

it have not been found in large qualities. Crystals of elbitti and 

■ <«'<.'ur in the ]«xkets. About two t'>n* <>f N-j ml> > I it ■■ Imvr Imvii 

cvtiMi-t.ii from the tunnel. 

San Pedro Claim.— (in the Ban Pedro claim, owned by Pedro Peilsuh 

ni Bernardo Heriart, the Naytor-Vanderburg ledge baa been oat. Some 

nrite, tourmaline, and beryl have been found, hnm'rtnti Ispidolhe. This 

■ xpoaed for nearly :i mile in length. At font different pointi ii 

bae been out, exposing kunaito and lepidoUte, 

Caterina Mine, owned by Bernardo Beriart end M htSfctier. A cut 
baa been made in feel In length and 80 feel in width, expo i 
ol tepidolite ^* feet in thickness About six toni ol iepidoUfa bare 
I racted froni this cut. Some konsite and Bpodnmene were toond, 

Ii part ol which wee float. Othej genu I I tn re pink beryl 
bi 
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MESA GRANDE. 



The Hcea Gr I nea are situated on the hill "r mountain of that 

name, and are tin 1 most southern of thi gem-tourmalini k> 

'I'll, rid go* stretch along northwestward i" the Pale and 
Agua Tibia mountains, already described; to the weal i- anothei locality 

■ "! oorthws rd an re loeir 

'■ rartbe tboei neai < loahuila. 

mince have beon opened on the Hi M Grande, the Himalaya 
ktining Company occupying the »•'.-! side of thi ridge, and the Ban 

mrmaline Company the east sidi Phe tattet h 
property openeil by Mr. Gail Lewis, at the time ol the tir-i i 

nount >ui ; In' had but small su me with it at 

d reached a fine pocket of gem matei bis option 

E*he mine baa been developed m ■ than any 

•tourmalines are taken art 

Himalaya Mine. — Thi* n 
pany.ofN.'" Vork, is situs! I 4 Sec 17, T 11 - 

The property i- abort 11 miles 

'do Btorc, and on ' ! 
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Lois Rey River and Meea Grande Creek. For many years it has be«n 
known that beautiful Coin ■-. but after 

repeated failures and with no determination of quality and value, the 
people of the locality gave up the property as worthless. At length an 
agent of Mr. Tanoenbaum, Ueighway by name, found the locality and 
recognized the stones as tourmalines. This led to developments by the 
Himalaya Mining Company, and the present oatput is the result. 

Daring 1904 about six tons of rough tourmaline were shipped to the 
company's lapidary in New York; of this amount, 300 or 400 pounds 
were fine nodules and pencils of the very highest grade. 

■ ' or bench digging has been followed exclusively, although a 




HIMALAYA TOURMAUm: MINK. UK.- \ (,E.\SDK, SAB M 



tunnel is being run to tap the ledges at the 160-foot level. Both 
hanging and foot walls are of hard blue diorite, and the ledge is of 6ne 
crystallized pegmatite not over 18 inches in width, and dipping at from 
26 i" Bfl degrees southwest. 

In working this ledge, pay material has been in sight corilinunit-.lv, 
and at no time haB it barren piece of ground been encountered. 

The upper pegmatite is usually stained with litliia and n, ■ 
and large masses of lepidolite are associated with tourmalii 
l .ii. ! i ;ire large and filled with tiilc and hydrous micas, in which UtC 
gem crystals occur embedded, many showing peculiar etchin 
b has been uncovered for about 700 feet, and to an avern . 



GEMS, JEWELERS' MATERIALS, ETC., OP CALIFORNIA. 135 

of la feet. These open cute, however, are proving dangerous and 
will have to be abandoned as soon as the rainy season has soaked the 
trails on either side. 

Among the minerals noted were orthoclase, albite, lepidolite, amblyg- 
oaite, small clear pieces of spodumene, muscovite, tourmaline (black, 
green, blue, deep red, and rose), pink and aquamarine beryl, horn- 
blende and epidotic rocks, si>essartite and essonite garnet, large and 
very transparent quartz crystals, talc and hydrous micas, and a dark 
brownish transparent crystal, very dense (specific gravity, 10), and a 
hardness of 5i, which has not yet been determined. This mineral is 
very rare, and only a few pieces have been found. 

Wood, water, and all natural advantages are of the best; and a good 
dwelling-house, barn, tool-houses, and blacksmith shop, as well as a 
windmill with water piped to all, constitute the improvements. 

From four to ten men are constantly employed about the mine. The 
receipts for 1904 are estimated at $30,000. 

San Diego Tourmaline Mining- Company.— The mines are situated 
1 of Sec. 17, T. 11 S., R. 1 E.,S. B. M.,and about 4 miles north- 
west of the Mean Grande postoffice. Considerable work has been done 
OB iliis property since 1901, perhaps more development work than on 
any other gem mine in southern California. In the first place, a tunnel 
120 feet long was run, tapping the ledge at 64 feet. Prom this, drifts 
were run about 150 feet in either direction, and the ledge matter was 
sloped to the surface. Tourmalines in paying quantities were extracted, 
□ tliis output the San Diego Tourmaline Mining Company was 
l Later a tunnel was run 286 feet in length, tapping the 
ledges at from 145 to 170 feet, and drifts on two ledges which were 
■■truck from 20 to 30 feel. The ledge matter is a fine-grained pegmatite, 
showing on both top and bottom black tourmalines in fan-shaped 
Sryftalluations. Near the center, at intervals, pockets occur in which 
fine gem-tourmalines are found, but not as rich as in the adjoining 
claim, which is the property of the Himalaya Mining Company. 

This company has employed front three to seven men continuously. 
They have a lapidary of their own in San Diego, where most of their 
product is cut. 

Wood, water, and all facilities arc at hand. Giant powder has been 
used exclusively, and has not resulted in the breaking or destroying of 
any crystals. The ledges are over 18 inches in width, and are generally 
of a character which would not be prospected, looking barren and 
worthless, but the locality seems to be highly mineralized and many 
ledges show gem crystals. 

Other mines are being opened in the vicinity, and probably during 
1905 there will be a great development in this particular section. 
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Esmeralda Mine, Mesa Grande. — The Esmeralda mine, owned 
by J. D. Stone and H. E. Dougherty, both of Mesa Grande, Cal., is 
situated about 5 miles northwest of the Mesa Grande store, and 1$ 
miles west of the Himalaya mine, and on the eastern slope of the 
Temescal Valley, in the S. E. i of the S. E. * of Sec. 13, T. 11 S., R. 1 E., 
S. B. M. The mine was discovered May 7, 1904, by Mr. Dougherty, and 
was acquired by location as a quartz ledge. The altitude is 3470 feet. 

The course of the ledge is northeast and southwest; but where the 
work is being done a spur running southwest and northeast at right 
UlglM with the main ledge has produced all the gems yet found. The 







ledge dips to tin- southwest at an angle of 26 degrees and is about 10 
feet in width at the point opened. The claim embrace* one large ledge- 
ami numerous stringers, showing gem indications. The work at present 
performed consists of two open cuts crossing the vein and exposing it to 
.i depth of 71 tVrt : a tunnel 60 feel below the surface workings tapped 
i J s fat; but DO further work has been done in the tunnel, 
and no grail wen- found in ibe formation al that place. 

[loth hanging and fi«>t walls an composed of » coarse, crystallized 
hornblendic diorite of a rich gran-green color, resembling a serpentine. 
The ledge iUclf is pegmatite, and is faulted in several plao 

km. The pegmatite is i»f the coarse granitic type met with 
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in nearly all the gem mines in the southern belt. The pockets are 
quite large, and contain quartz crystals, orthoclase, and albite in beau- 
tiful transparent crystallizations. Lepidolite in pieces weighing from 
■50 to 300 pounds also occurs in conjunction with the pocket material. 
Tourmaline is the only perfect gem ifound, and occurs in pink, bright 
red, azure blue, aquamarine blue, and a peculiar shade of green blue, 
which cuts to a stone in which one set of facets shows a sapphire blue, 
ind another set a rich emerald green. Crystals of this character have 
lot been noticed in any other tourmaline mine in southern California, 
gh fine blues and greens exist in other places. With the lepido- 
a granular blue and lavender mineral which could not be deter- 
ned, but apparently is a Hthia compound. 

In examining the ledge, 24 feet of pegmatite were found overlying 
I he pocket stratum. The pockets themselves were filled with soil and 
foreign matter, rendering it impossible to say exactly what the nature 
'if Hie softer material that once filled them had been. Some pockets 
were hollow, containing nothing but quartz crystals, while near them 
were pockets absolutely filled with tourmaline pencils. The lower strata 
'.r lim-mek of these ledges is also pegmatitic, although of much finer 
crystallization than the top. About 250 feet southwest of the tourmaline 
workings, the ledge is badly broken and shows only in places, in the 
nature of blowouts of pegmatite and quartz. In some of these blowouts 
golden and aquamarine beryl were found frozen in the formation. 
Many of these pieces were of excellent gem quality, and the owners 
tdgnify their intention of doing considerable development work at these 
places. About $300 has been expended, producing about 20 pounds of 
tourmaline of gem quality. As in many other cases of prospecting and 
mining for gems in southern California, lack of funds has greatly 
hindered the proper development and exploiting of this mine. 

There is neither timber nor water on the mine, but an abundance of 
timber can be secured within half a mile. Also, water can be piped to 
the property from springs on the hill above. 

The mine next described does not furnish either gem-tourmaline or 
kunzitc, but is worked as a beryl mine, some fine material having been 
obtained. It lies about half way between Pala and Mesa Grande, on 
Palomar Mountain, which is a spur or foothill of the Smith Mountain 
ridge, with which Pala Mountain is closely related, and hence it is 
ooneidered here. 

The Hack Mine. — Located at Rincon, San Diego County, in Sec. 25, 

'['. 10 8., R. 1 W., S. B. M. This mine was discovered in November, 1903, 

f Mr. J. M. Mack and an Indian named J. Calec, near the Rincon 

nervation, at an altitude of I960 feet {aneroid). The mine is 
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on the Pain belt, 9J miles southeast of Pnla; the ledge has a dip o! 45 
degrees to the southwest, and ia exposed mi the hanging wall 
75 leet. Work has been entirely confined to the surface, anil but littl 
gem material has been taken out, although several pounds of peculiar 
opaque, deep-blue beryl were extracted. These crystal.- are different 
li.nii :niv yv\ found in San Diego County, and should be i 
Mr. Hack contemplates a great deal of development work, bin i 
during 1905 it will be possible to determine whether or not th 
will produce the emerald, as indications are v.tv favorabka 
The ledge is essentially pegmatite, with an average width of from 




SHOWING MEN AT WORK TAKING OUT BF.ttYL AT THE TOP OF I HI i 

5 to 6 feet, with a gray granite foot wall. The hanging wall w as hard 
to determine, as a great deal of matter from the ledge had fallen down 
and covered it at nearly every place, but was apparently a hlue and 
gray dtorite. The pockets are very narrow and are confined i 

to a bony crystallization of orthoclase, ami -t of the liei 

were frozen into this crystallization. When 
which clays or other soft suhstatiees were tin 
exceptionally fine and could be cut into perfi c 

So little work has been done that il is hardly of im] 
this locality if it were not for lie- peculiarity of ; 
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The owners would not give the valuation of their specimens or cut 
§tones sold, hence the product can not he estimated. There is a small 
spring of water on the property, and some sycamore and oak timber. 
The exact locality ia li miles north of the Rincon store, in the first 
canon east of said store. 

Since the preceding data were collected, fine gem beryls have been 
obtained at this mine, which are referred to in the body of this 
Bulletin. 

South of all these localities, lies a separate group of occurrences of 
garnet, with beryl and in some cases topaz, centering around Ramona, 




ILL. S.. .'«! MACK BRRVL MINK. RIN'I/ON , St \ N IllBCU COVNTY-rORTION 01 

LEDGE, ABOUT EIGHT FEET THICK, SHOWING COARSE PEGMATITE 

ABOVE AND "LINE-HOCK" BELOW, 

and also the garnet country far to the southeastward in the vicinity of 
Jacumba. These suggest a parallel line or belt of garnet and beryl, 
southwest of the tourmaline-kunzite line and parallel to it; but it is 
not possible yet to say how far this idea may be correct. The facts, as 
thus far known, are as follows: The garnets belong to the variety 
fssonite, mainly, although many of them are called spessartite (man- 
ganese garnet); but the writer is not satisfied that this latter species 
really occurs. Both varieties are often called hyacinth by jewelers, and 
may present, as at many of these points, rich orange and fulvous 
ides between red and vellow. 
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RAMONA DISTRICT. 
ABC Mine.— The ABC mine, owned by Mr. Henry Daggett, of San 
Diego, and Mr. Aiex. Mcintosh, of Ramona, was discovered November 1. 
1903, and is situated in the S. W. J of the N. W. i of Sec. 8, T. 13 S., 
R. 1 E., S. B. M., and at an altitude of 1950 feet. The property was 
acquired by location by the above-named parties on government land. 
It is about 4 mileB northeast of Ramona, San Diego County, which is 
the nearest base of supplies. The vein has an average width of 7 feet, 




and runs north 56 degrees west, with a dip of 12 degrees to the south- 
west. The claim embraces two lodges, very promising in character. 

Three places have been opened on the ledge at the eastern extremity 
of the claim, and at intervals of about 50 feet. The first two are in the 
nature of open cuts, in which the ordinary scalping process was 
employed, and gems taken from broken ledge matter and soil. The 
principal working, however, consists of a tunnel 18 feet long, from 
which a stope following the pay shoot for 45 feet has been run. The 
work is very crude, and no system seems to have been employed in tbe 
mining. 

Both foot and hanging walls are of a gray decomposed diorite, in 
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which the feldspar has heen much altered, and some quartz and liiotite 
were found. The ledge is essentially 3 feet of coarse, poorly crystallized 
pegmatite, stained in some places with iron and manganese. Many 
Mack tourmaline crystals with terminals pointing directly toward the 
pockets were observed, somewhat altered to quartz and muscovite. 
Below the pegmatite is a stratum varying in width from 1 to 6 inches, 
composed of a grayish or whitish decomposed orthoclase, with dissem- 
inated crystals of muscovite having a pinkish and lavender tinge on the 
outer edges. It is in this stratum, coated with albite and clay, that the 




PINK BURY 
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i beryls are found, generally solitary in a pocket, with two or three 
large blackish-green tourmaline crystals. Quartz crystals were observed 
both on the top and bottom of this stratum, but not in the pockets with 
the beryU. It was also noticed that the pink-tinged muscovite was not 
in contact with the beryl crystals. Contrary to what is usual in ledges 
of this character, the edges of the pockets do not touch between the 
upper and lower strata, but continue through the entire working with- 
out interruption, although widening and narrowing in places. No 
other minerals were found existing in the same pocket (or rounded 

Ks of clay and decomposed spar), 
nderlying this beryl-bearing stratum is about 18 inches of a soft 



. 



albite, angular in crystallization, and with numerous holes penetntf&g 
the mass. In these cavities minute easonite garnets were Been, als<.i 
Bpessarlite (?) and hundreds of serrated black tourmalines, penetrat- 
ing in every direction. No gems, however, were found among these. 
This stratum of albite lies frozen to the line-rock, or micaless granite, 
constituting the base of the ledge. The line-rock is coarse, and shows 
less interlineations than at any other mine bo far observed in this 
locality. In places, large portions of graphic granite occur, embedded 
in the upper strata of ordinary pegmatite. In this graphic granite 
small cavities were noticed, containing steatite and montmorillonite, 
with lithia mica occurring at intervals. Very minute whitish crystals 
were found in these talcs, which appeared to be topaz, although too 
small for identification. In some places, also, where quartz crystals 
were found, disseminated crystals of pink museovite occur, embedded 
and penetrating. 

The minerals noted were pink beryl; green, dark green, and black 
tourmaline crystals; easonite and the so-called spessartite, sparingly, 
lepidolite, museovite, and biotite micas, albite and orthoclaae feldspars, 
montmorillonite, steatite, kaolin, and stains of manganese and iron. 

Giant powder was used exclusively. Altogether about 1500 has been 
expended, producing several pounds of pink beryl, the exact amount 
not being available at present. Some of these stones have been cut by 
local lapidaries, and show a rose-petal pink. They possess consider- 
able brilliancy, and are remarkably free from hairs, Haws, or bubbles. 
One cut stone, weighing 30 carats, and without a ilaw, was obtained 
from this mine. 

Little Three Mine.— This mine is owned by Mr. Dan Mcintosh, of 
Ramoua, Mr. H. W. Robb, of EBcondido, and Mr. Chas, F. Scbnack. 
This prospect was discovered in May, 1903, by Mr. Robb, who bad secured 
a permit to prospect on land owned by Messrs. Mcintosh and Ferguson. 
It is situated in the N. E. i of S. E. 4. of Sec. 8, T. 13 S., R. 2 E., S. B. M., 
and is about 44 miles northeast of Ramona, which is the nearest source 
of supplies. 

The vein runs northeast and southwest, at an angle of north $5 
degrees west, and dips to the south at an angle of 20 degrees. The 
average width of the vein is 44 feet; the altitude is 1940 feet. The work 
so far consists of open cuts; the vein being naturally exposed for about 
60 feet on the hanging wall, it has been possible to commence work 
where the vein enters the ground, and break open the ledge of the 
pegmatite to where the pockets occur in the center. About 60 square 
yards of the vein have been uncovered in this manner, showing some 
very interesting conditions of formation. At the southeast extremity 
of the workings, "spessartite" garnet was encountered, associated with 



small green beryls in pockets of decomposed albite, orthoclase, and 
muscovite mica. In this portion of the ledge no tourmalines of any 
color, nor any topaz, were found in the pockets; but black tourmalines 
occurred very thickly interspersed in the upper or pegmatite portion of 
the ledge at this place. Also, the "line-rock," or micaless granite, 
forming the base of the ledge has parallel, wave-like bands of minute 
black tourmaline. The associated minerals at this part wore only beryl 
and quarts crystals, and the beryl very sparing. A concentric band of 
hematite and ferruginous quartz seems to separate this particular pocket 
from the other pocket material found in the ledge. 

From this pocket, working northwest, a gradual change was encoun- 
tered and a barren condition for about 10 feet. Then coarse, bone-like 
concretions of albite were first discovered, with large and perfect quartz 
crystals. The interior of the pockets lying with these minerals has 
either been decomposed completely and washed away, or else the pockets 
were hollow, without any matter filling them, as they are at present 
filled with the soil, winch seems to be the same as that found on the 
hillside above the ledge. In this loose soil, and "frozen" to the albite 
and orthoclase, are numerous wedge-shaped crystals of topaz, some of 
which weigh over a pound; they are white, sea-green, sky-blue, and light 
yellow in color. Attached to the roof and floor of these cavities, and 
with a long root extending up intn the quartz and pegmatite, are gigantic 
tourmaline crystals, deep green, mostly opaque, some of them 5 inches 
in diameter, and weighing as high as 15 pounds. Some email pencil 
tourmalines of a deep-green color and gem quality are found loose in 
the pockets, also a number of small topaz crystals that have beMDM 
detached from their matrix of albite. Purple and pinkish museovite in 
very large crystallizations ami frozen into nuggets are also ulisrrveil 
loose in the pockets, or attached to the albite. In most cases these 
crystals of mica are attached to each other at right angles, leaving 
angular holes, in which very perfect topaz crystals have formed. 

The output of this work has been approximately 30 pounds of topaz, 
50 pounds of all classes of tourmalines, and a small quantity of 
" spessartite " garnet. Beryl pseudomorphs after topaz were also noticed 
badly checked, but of pinkish and light yellow colors. Also quarti 
pScmdomorphs taking the crystallization of the topaz, and in cubes and 
rhombic prisms, are found loose in the pockets of topaz. 

The ledge proper is a fine-grained granitic pegmatite, with foot and 
hanging walls of gray decomposed diorite. The underlying line- rock III 
the topaz locality assumes a banded appearance, very straight in its 
interlineations; it is coarser than is generally seen in ledgea of ibis kind 
tod \B notable for the absence of either garnet or tourmaline in inj 
quantity, tin- lines >n bands apparently being a stain from mangautMt 
A little biotite was also seen. This is a very strong ledge, and ean bl 
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raced without a break for over 3000 feet, with an average width of 4 feet, 

1 in some places much wider. 

He weak has been performed other than that described, but the ledge 
shows indications of garnet for its entire length. This mine is a westerly 
extension Of the Surprise mine, owned by J. E. Farley, James \\\ Booth, 
and Mrs. O. M. Stone. There is quite •■> quantity of fine oak Mid sycamore 










timber in close proximity to the minee, and a Bprinj; of water sufficient 

I'm il -tic uses, but which can probnbly be developed for all purposes 

needed in mining for gems. 

Giant powder has been used exclusively, and no bad results have 
been reported, i'ocket material has been extracted, and the gems taken 
out by the screening process only, and quite a quantity of small crystals 
of good quality were found in the tailings. 

10— Mil 
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Surprise Mine. — The Surprise mine, adjoining the last, is owned 
J. E. Paris;, J. W. Booth, and Mrs. G. M. Stone, all of Ramona, Oal, 
and is situated in the N. W. 4. of S. \Y. j ol Sec B, T. 18 S., R. 2 E., 

S. B. M. It was discovered on patented land owned by Mrs. Stone, 
NoretBDer 1, 1903, by Mrs. Booth, who noticed a few " Bpeaa»rtite" gur- 
nets sticking in the pegmatite. The three persons above-named liecarne 
working partners to develop the property. 

Tin' vein runs nearly due east and west, but with a slight trend to 
the northwest ami southeast. It dips to the south at an angle of about 
■JO degrees, and has an average width of 3j feet. Two places have been 
opened on the ledge, nl interva Is of about 300 feet, each showing an 
entirely different condition in the formations. The first is about 250 
Beet north of Mr. Booth's residence, which is the stage Million between 
Foster and Julian, San Diego County. At this place the pegmatite ii 
finely crystallized, about 18 inches in width, and lies under a banging 
wall of micaceous diorite. The pegmatite contains considerable graphic 
granite, with greenish stains, crystallized quartz, clear and white, and 
muscovite of a rich grass-green. Beneath this is an average thickness 
of a fool and a half of decomposed albite and orthoelase and infiltrated 
sand and earth, with some hydrated muscovite, and black lourmaline- 
many of which are altered to muscovite and quartz. Disseminated 
through this friable mass are "speseartite" garnets, in colors from deep 
red to light honey -yellow, affording beautiful gems, some of which hai 
been cut, weighing from 3 to 6 carats. About five pounds of these were 
taken cral of a cut running along the ledge about ti feet in depth and 18 
b*et lung, and an average width of 4 feet. Beneath this is the usual 
"line-rock," or rnicalcss granite, in which no garnets were noticed, hut 
banded lines, 2 to '■' inches apart, of minute black tourmalines Here 
this would indicate that a higher crystallization of the ledge forces the 
tower into the wall or outer rock, as garnets are always found t . . tX> i" 
in the lower rock of tourmaline ledges, while the tourmaline is found 
as embedded crystals in the lower rock of garnet-bearing ledges, in ihir 
locality. Some quartz crystals, which appear to have been etched 
by either fluorides or some other chemical compound, occur broken and 
■ ii--'- lated with I be L'arnete. 

The second working lies east of the first; and is more compact, with 
-r;iv micaceous diorite as foot and hanging walls. This pegmatite is 
very finely crystallized, and is -mined with iron and manganese, and 
ha- serrated bUck tonrmattnes. In the center of this ledge, lying 
between tie: gray base rock and t he upper pegmatite, is 6 or 8 inches of 
Orthoelase, somewhat altered. In this orthoelase occur small pockets 
9 .ii B iii'ln ■ in diameter rilled with fine granular ferruginous quartz 
In this sand, topai is found, usually coaled with a talcose clay. Those 
near the surface were mostly white or colorless, while at a depth of t; 
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•et the color had changed to sky-blue and aquamarine-blue. About 

'Ur pounds of these crystals have been extracted from a cut 20 feet 

ng and extending $ feet in depth of the incline of the ledge. 

Several very line pink beryls were also taken out, one 6 inches long, 

laving three perfect sides, and "li inches in diameter, bcinp the largest 

crystal yet found. About two pounds of pink beryl has been the out- 

3 far. The above amounts of spessartite, topaz, and beryl have 

»n extracted at an expense of $250. Giant powder is used exclusively. 

(o work is in progress at present, but further development is contem- 

il»t»d. 

Ihi- mine is an extension of the Little Three mine, owned by Mr. 
Mn Mcintosh et al., adjoining it on the northwest. These parties own 
vera! other ledges in the same vicinity, traversing four quarter- section a 
land owned by them, and lying in a line extending east from the 
■enl workings. 

Timber and water are available in sufficient quantities for mining 
poses. The stones arc extracted in both localities by screening and 
ihing, and the owners seem to be thorough in their work. 
The occurrence of a yellowish, reniform. compact and extremely 
;avy substance was noted in some of the topaz pockets. The specific 
avity of this mineral and its peculiar color have attracted the atten- 
a of several people, but it was impossible, with the means at hand, 
n determine what it waB. From the edge of the pockets containing 
sse nuggets, radiated black tourmalines were found, altered to a mica- 
eous substance of spa and emerald green color, witli occasional tinges 
f purple and rose-pink. This alteration seems to be an allied mineral 
o the above. Some triplitc and magnetic iron occur at the junction of 
e foot wall and pegmatite. 
The list of minerals noticed in these rmncB was: — white and blue 
laz; pink, green, and white beryl; black, green and brown tourma- 
ie: Bpes&artite (so called), biotite, magnetite, ortboclasc, albite, quartz 
fine crystallizations, and the two unknown minerals above referred to. 

Hercules Mine. — This mine, owned by Messrs. Samuel G. Ingle and 

arry Titus, of San Diego, and Mr. Pray, of Escondido, lies about 4 J 

iles northeast of Ratnona, and about three fourths of a mile north* 

-st of the stage station between Foster and Julian. The mine was 

sated in August, 1903, by the above-named parties. 

The work has been confined entirely to open cuts or scalping, and 

gems have been extracted in all eases either from the debris or 

i broken pockets in the ledge, which is a coarse pegmatite, decom- 

id, and with very little perfection, in the albite or orthoclase; bttt 

re black tourmalines penetrate this crystallization, joining on to the 

k tourmaline, embedded in either albite or orthoelase, are essonite 
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garnet, anil so-called spessartite. The latter is of the finest quality, and 
has produced gems from one to sis and eight carats in weight, without 
Haw, which are retailing at $20 a carat. 

Both hanging and foot walla arc a gray diorita, in which some mica 
can be found. The course of the vein is north 60 degrees weal, with a 
dip of 45 degrees. The location is in the 8. E. i of 8. E. i of Sec. II, 
T. 13 S., R. 2 E.,8. H. M 

The method of handling the product has been confined exclusively to 
screening, and a good many gems have been thrown over on account of 
the peculiar condition of the clays which cover them; but the output 







so far has been 15 pounds of garnet and n, half pound of very clear 
green beryl, which is an associated mineral with it. A few green and 
bhu tourmalines, but not fit for gem purposes, have been found higher 
up mi thfi ledge. 

There is a spring on this property, which will furnish enough water 
fur domestic and mining purposes; also sycamore and oak timber in 
sufficient quantity for mining. 

Lookout Mine. —This- mine, owned by Messrs. Samuel G. Ingle and 
Harry Titus, nf Han Diego, and Mr, Pray, of Escondido, was located in 
Hie month of July, 1903. It is situated 4J miles northeast of Hamona, 
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and joins the Hercules mine on the northeast The vein has :i dip of 
2Q degrees to the southwest, and an average width of 4i feet. The 
claim runs north ">•) (hjine^ west, and is located in the 8. W. i of Sec. 5, 
T. 18 8., It. 2 B.,8. B. M, 

Work on this claim has been confined entirely to open cuts and 

scalping. Garnet, called spessartite, is the only, gem found, although 

indications of beryl and tourmaline, with two or three peculiar metallic 

-uk-t;iTM rs which could tmt lie determined, were noticed. Both walla 

are of gray diorite, containing some biotite mica, although a Beam of red 

: ! i v lies between either wall and the ledge itself. The ledge is composed 

isrtly of feldspar, with very little quartz. In the pockets, albite and 

rthoclase are the motherof crystallisation, and a very peculiar condition 

f tin- quartz it- evident. The crystal* seem to have been broken al 

time iniii splinters, and then welded together, forming a conglom- 

Mt.'.l mass of quartz with no distinct crystallization. Adhering to 

S quartz, ami also to the surface of the albite, arc perfectly formed 

■ trill i crystals, which, in many castas, have afforded beautiful gcmB. 

Not enough work has been done to make a satisfactory examination. 

ml three pounds of garnet, and perhaps four ounces of fine beryl, 

- the total product of this mine. 

9 sycamore and oak Umber tire available; and water owned by 

e same parties on the Hercules mine can be used in connection with 
ins one, 



McFall Mine.— This mine is situated 71 miles southwest of Uamona, 
■ the eastern line of the San Vicente grant. It is owned by John 
Fall, who located the property about ten years ago as a zinc mine, 
nd erroneous reports were given of its value as a zinc property. On 
■ination, no zinc was found nor any indications of it, but a large 
\- Of essonite garnet and finely crystallized epidote was shown. 
A shaft 'it feet in depth still remains in solid garnet, with very little 
ipurity of quartz. Very few gems were found, however, although 
many handsome crystals, more or less transparent, were among those 

ni. There is a certain condition in these crystals which dues not 

produce good refraction of tight, and hence as geuis they have no value. 

I ! pidote, however, is the finest yet seen in San Diego County, and 

will probably produce gems. 

Mr. McFall expects to work the property for abrasive purposes, as 
transportation can be secured cheap enough to make this course prorit- 
ihle. There are hoth wood and water adjacent to the property, but 
lot on it. No work lias been done on the mine for some little time. 

The formations are both blue and gray diorite, and the maSMB of 
:arnet appear to be pockets rather than ledges. 
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Prospect Mine. — This mine, owned by Messrs. H. A. Warnock and 
John P. Sutherland, of Ramona, was located on September In, 1904, by 
the above-named parties, and is about 4 miles northwest of Ramans, 

crossing the road between Ramona and Mesa Grande, an open cut hav- 
ing been made on the aasl aide "f the road in Hatfield Canon. 

Spessartite (so called) has been the only product in gems, ullhough 
greenish tourmalines have also been found. The ledge is about b» feet 
in width, of a poorly crystallized pegmatite, and most of the gems are 
found frozen into the ledge, few pockets having been discovered. 

I'h" parties are actively at work, and probably will tind a better 00B- 
dition in 15 or 20 feet from the present working. The output bus been 
very small, and no sales have been made. The prospect is worth men- 
tioning, however, as it is the last mine on the northwest end '>f tht 
Ramona belt of crystallization, tlie belt apparently being barren for 14 
miles northward of Mesa Grande. 

Messrs. Warnock and Sutherland expect to continue their work until 
something definite is known about the property, and a reporl tiro <>r 
three months later will lie more satisfactory than can be had at present. 

There are both wood and water in plenty on the property. It is 
owned by Mr. Warnock. 



JACUMBA DISTRICT. 



ib now 



Dos Cabezas Mine. — This mine is 17 miles north and east from 
Jacumha Hot Springs by road, although in a direct line only about 8 
miles; il is situated in Sec. 2, T. 17 S., R. 8 E. Here many tine hya- 
cinth garnets have been taken out from a matrix of carbonate of lime, 
which occurs in quantities sullicienl to be used as building marble. etC- 
There are also indications of phosphate of lime. This locality has been 
worked off and on for the last ten years for gem crystals, and several 
hundred dollars' worth have been extracted by different parties, but 
nothing definite has been done, owing to its inaccessibility and the 
lack of wood and water. Properties now owned in that vicinity are 
those of Mr. James Jasper, the San Diego Desert Marble Company, thr 
San Diego Gem Company, W. II. Trenchard, T. 11. Stcinmeyer, and 
William Hill. Development is expected during the next year. 

Nine and a half miles east of Jaeumba, and near Mountain Springs, 
mi the road leading from Sun Diego to Imperial, and on unsurveyed 
land, is a locality <>n which three or four prospects have been located 
ihowing excellent ess-onite and so-called spessartite garnet. Theee 
localities are now controlled by (lie San Diego Gem Compai 
1' street, Ban Diego, who have rimk a shaft and have done considerable 
surface work. The gems extracted are .if exceptional quality 
Several thousand dollars will be expended by the owners during the 
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rn>xt year. The water supply is about 4^ miles away, and there ie no 
limber whatever or even wood for ordinary purposes. The country i- 
very rough uml inaccessible, hut bids fair to he one of the beet producers 
of gems yi'i discovered in California. 

Crystal Gem Mine. This is owned by Collier & Smith, of San 
Diego, and is situated about x{ miles northwest from Jactunha, 1'ink 
and green beryls aaaociated with esaonite and (so-called) apenavtite 
garnet have been the only output, but genera] indications are very 
favorable. The ledge is a ooarse pegmatite, about 8 Feet in width, and 
extends fur nearly a mile. Quartz crystals, albite, orthoclase, and 
indications of iithia are also found in conjunction. This property ia 
not worked at present, but probably will be during the next year Ten 
poiindi- nf tidi- esjjoiiiic garnet and perhaps three or four pounds of beryl 
were taken out during 1904. There is a spring of water on the property, 
and plenty of timber. 

Manganese Deposits. — These are owned by the San Diego Desert 
Marble Company, and lie U miles northwest of Jacnmba Hot Springs. 
A ledge averaging 10 feet in width and extending about 5000 feet has 
been located by these parties, and shows oxides of manganese associated 
with garnet, beryl, and black tourmaline. No development work has 
DMI! done, but upon the advent of a railroad this property may lieeonie 
valuable, as the manganese ia of exceptional quality and ran be utilised 
in many ways. 

Partner to the north and east are other localities, in the vicinity of 
Seventeen Palms, in the Santa Rosa Mountains, on the edge of the 
desert, and in tin' direction "f Saltan Lake, where Mr. H. C Gordon 
reports fine and abundant occurrences of garnet. Much of tins i- (hi 
wild and barren region claimed by the old Indian chief known as 
" Pig-tree John," elsewhere mentioned. 
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TURQUOISE SAN BERNARDINO COUNTY. 

a! companies in San 
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Toltec Gem Mining Company.— The California property of this 
company constats of three groups of mines situated in San Bernardino 
County on the Great Desert about 100 miles northwest of Needles, and 
about 50 miles north from Manvel, which is on a branch of the Santa 
1'V Railroad, The altitude is between 5000 and llOOO feet; and there 
being no water at either of the eamps.il ie necessary to dra* it c 
the mountains from 1 to ."> miles. These camps are about miles 
apart, and are known ae East lamp. Middle Camp, and West Camp, 
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in the old Solo Mining District. Death Valley is within 20 miles of 
West Camp. These mines are all patented. The qualities of the tur- 
quoise taken from these various camps vary widely, from quite soft to very 
hard. The same company also has turquoise mines in Nevada, 60 miles 
due east of these. Here stone hammers were met with at a depth of 18 feet. 
Scarcely any turquoise was found much below 100 feet from the surface, 
and a 200-foot shaft failed to reveal any at all. This fact, which is 
also reported from the mines of the Himalaya Company, is a curious one, 
indicating that the turquoise must be in some way a product of rather 
superficial alteration. The mines of both these companies have been 
quite large producers. The Toltec Company obtained one gem-stone, 
of rather a pale blue, that cut into a perfect oval measuring 32 by 
45 millimeters, and weighing 203 carats. 

Himalaya Mining Company. — This company also has been operating 
turquoise mines in San Bernardino County. They are owned by Mr. L. 
Tannenbaum, of New York, and are likewise situated in the Solo Mining 
District, but 60 miles due west of Manvel, where a team must be secured 
to visit the mine, as no other means of communication exists. There 
are five claims in this group, all of them on the same ledge, which con- 
sists of bird's-eye porphyry with some granite, with a north and south 
strike and a dip of 75 degrees west. The pockets of turquoise, which is 
practically the only gem found, lie in this porphyry surrounded by a 
friable mass of so-called silicate of lime. Two shafts 80 feet in depth 
have been sunk on the property, but 40 feet was the lowrst level at 
which gem-turquoise was found. From this level the mine has been prac- 
tically stoped to the surface. There is no timber at the mine, but some 
small pine can be secured 10 miles north. Water was found by sinking a 
well 85 feet; it can be used for drinking purposes, but is of very inferior 
quality. Work was done by the screening and washing method, and 
entirely by hand, there being no machinery of any kind on the prop- 
erty. Other improvements are bunk-houses, etc. The mine was closed 
down on the first dav of March, 1903, and no work of anv account has 
been done since that date. For the two months during which the mine 
was worked in that year, six men were employed, at an average wage of 
$2.50 per day. The expense of mining was very high — about $20 per 
foot. Giant powder was used exclusively, and it required about 104 
pounds to the foot. 

The shipments that year (January and February. 1903), as given by 
the Wells-Fargo agent, amounted to 431 pounds of matrix and ordinary 
turquoise, and 49 pounds of picked material. 
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CHRYSOPRASE-TULARE COUNTY. 

Chrysoprase was discovered in Tulare County in 1878, by Mr. George 
Vf. Smith, ft surveyor of Visalia. He presented specimens to Mr. M. 
Braverman of Visalia, who Identified them jis chrysoprase. Later, (In- 
state Mining Bureau confirmed this determination. The first Bpemtnen 

was the finest ever found in the county; it was Bent to the Paris Expo- 
sition of 1889, but failed lo reach its destination, being stolen en route. 
It VBB about 3j inches long and H inches thick. The first discovery, 
ami thus far the bent outcropping which have been developed, are 
located on the MeUinnis property, in the N. E. ± of Sec. 8, T. 18 8., 
It. 26 F„, Mount Diablo meridian. This location is about 10 miles north- 
east of Visalia, on Venice Hill. These outcropping* extend along the 
southeastern slope of this hill and through Section 8 and the B. W .; of 
Section 4. Here it occurs in small irregular veins, which range from 
mere seams to veins 2 and 3 inches in thickness, in a somewhat altered 
red jasper rock. 

When visited by the Field Assistant of the Mining Bureau (February, 
1905) the larger veins had been deprived of all the chrysoprase suit abb 
for specimens, but the excavations show that the chalcedony veins . 
persist, indicating the structure of the former deposits, and also the 
gradation from the darker green chrysoprase of the outcrops through 
a lighter green (prase-opal) until at a depth of about 20 feet ■ pure- 
white milky quarts or chalcedony is encountered, which is free from all 
nickel oxide coloring. 

As to the size and quality of the gems taken out, we find in the 
seventeenth annual report of the U. S. Geological Survey* the following 
note: "It is much Hawed and good pieces for cutting are scarce, but the 
OOloi is excellent, and some handsome articles of small size have been 
made from it." Since then many fine stones have been found. 

The chrysoprase outcropping* have been traced at different places all 
along the foothills of the Sierra Nevada across Tulare County, and the 
following locations have been noted by different authorities: Venice 
Hill, Stokes Mountain, Title River, Deer Creek, and one mile east of 
Lindsay. All of these have been announced in the annual reports of 
the writer on the production of precious stones in the United States, for 
189fi to 1898 inclusive. Of these, the Himalaya Mining Company owns 
three claims at the chief locality at Venice Mill, a short distance 
northeast of Visalia; also two at Lindsay, a little northeast and south- 
east of the town, respectively ; and one on Deer Creek, in See. 20, T. 22 S,, 
R. 28 E. One or two other large claims at Venice Hill, another some 
dist ■<■ east of Visalia, in the N. W. i of Sec. 28, T. 18 S., R. 27 E., and 

•Mln. R**. 1'- B-, Rapt I' -s. Q«ol. Survey. 1BQ5, p. UJ 
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one or two in the Stoke* Mountain region, Sees. 9 and 10, T. 115 S., 
It. 2b' E., Mount Diablo base and meridian, belong to other parties*. 

For a time a very active interest was taken in mining chrysoprase, 
but of late vears there has been less demand than former lv, because this 
stone is not now the fad in jewelry that it was at first. 

No ruling price or valuation can be set on the rough stone, as the 
character of a specimen can not be told with any degree of certainty 
until the piece is cut. The cut stones brought prices from $2 to $3 per 
carat. Most of the Tulare County output was cut in New York, but 
some few stones were cut in San Francisco and Denver. 

CALIFORNITE (MASSIVE VESUVIANITE) —SISKIYOU 

COUNTY. 

The exact location of the deposit of californite. as the writer has pro- 
(M)sed to call the compact, jade-like variety of vesuvianite, or idocrase, 
described in full on page 1M of this Bulletin, is given as follows by 
Mr. Edwin L. Hovt of Yreka, in a recent communication: 

"The californite deposit in Siskiyou County is 10 miles north of Happy 
Camp, which is the nearest post office to the proj>erty; also 10 miles 
north of Klamath River. The Happy Camp placer mining district 
parallels the river in this section. The nearest railroad station is that 
at Yreka, 90 miles distant by wagon road. 1 am unable to give dip of 
vein, etc., but believe it is more of a de]M>sit or kidney or large lens, as 
there are no indications of ji fissure." 
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This institution aims to be the chief source of reliable inforniatioD 
about the mineral resources and mining industries of California. 

It is encouraged in its work by the fact that its publications have 
been in such demand that large editions are soon exhausted. In fact, 
copies of them now command high prices in the market. 

The pubiieations, as soon as issued, find their way to the scientific, 
public, and private libraries of ali countries. 

STATE MINERALOGIST. 

The California State Mining Bureau is under the supervision of 
Hon. Lewis E. Anbury, State Mineralogist. 

It is supported by legislative appropriations, and in some degree 
performs work similar to that of the geological surveys of other States; 
but its purposes and functions are mainly practical, the scientific work 
being clearly subordinate to the economic phases of the mineral field, 
as shown by the organic law governing the Bureau, which is as follows : 

SBC. i. It shall be the duty of said State Mineralogist to make, facilitate, and 
encourage special studies of the mineral resources and mineral industries of the 
State. It shall be bis duty: To collect statistics concerning the occurrence of the 
economics lly important minerals and the methods pursued in making their valu- 
able constituents available for commercial use; to make a collection of typical 
geological and minera logical specimens, especially those of economic or commercial 
importance, such collection constituting the Museum of the State Mining Bureau; 
to provide a library of books, reports, drawings, bearing upon the mineral industries, 
the sciences of mineralogy am) geology and (lie nits of mining and metallurgy, sueli 
library constituting the Library of the State Mining Bureau; to make a collection 
of models, drawings, and descriptions of the mechanical appliances used in mining 
and metallurgical processes; to preserve and so maintain such collections and library 
as to make them available for reference and examination, and open to public inspec- 
tion at reasonable hours; to maintain, in effect, a bureau of information concern- 
ins; the mineral industries of this State, to consist of such collections and library, 
and to arrange, classify, catalogue, and index the data therein contained, in a 
manner to make the information available to those desiring it, and to provide a 
custodian specially qualified to promote this purpose; to make a biennial report to 
the Board of Trustees of the Mining Bureau, setting forth the important results 
of his work, and to issue from time to time such bulletins as he may deem 
advisable concerning the statistics and technology of the mineral industries of this 
State. 

THE BULLETINS. 
The field covered by the books issued under this title is shown in 
the list of publications. Each bulletin deals with only one phase of 
mining. Many of them are elaborately illustrated with engravings 
and maps. Only a nominal price is asked, in order that those who 
need them most may obtain a copy. 
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THE REGISTERS OF MINES. 
The Registers of Mines form practically both a Slate and a County 
directory of the mines of California, each county being represented in 
a separate pamphlet. Those who wish to learn the essential facts about 
any particular mine are referred to them. The facts and figures are 
^iven in tabular form, and are accompanied by a topographical map of 
the county on a large scale, showing location of each mineral deposit, 
towns, railroads, roads, power lines, ditches, etc 



HOME OF THE BUREAU. 

The Mining Bureau occupies the north half of the third floor of 
the Ferry Building, in San Francisco. All visitors and residents are 
invited to inspect the Museum, Library, and other rooms of the Bureau 
and pain a personal knowledge of its operations. 

THE MUSEUM. 

The Museum now contains over 16,000 specimens, carefully labeled 
and attractively arranged in showcases in a great, well-lighted hall, 
where they can be easily studied. The collection of ores from Cali- 
fornia mines is of course very extensive, and is supplemented by many 
cases of characteristic ores from the principal mining districts of the 
world. The educational value of the exhibit is constantly increased 
by substituting the best specimens obtainable for those of less value. 

These mineral collections are not only interesting, beautiful, and in 
every way attractive to the sightseers of all classes, but are also educa- 
tional. They show to manufacturers, miners, capitalists, and others 
the character and quality of the economic minerals of the State, and 
when- they are found. Plans have been formulated to extend the 
usefulness of the exhibit by special collections, such as one showing the 
chemical composition of minerals; another showing the mineralogical 
composition of the sedimentary, metamorphic, and igneous rocks of the 
State; the petroleum -bearing formations, ore bodies, and their country 
rocks, etc. 

Besides the mineral specimens, there are many models, maps, photo- 
graphs, and diagrams illustrating the modern practice of mining, 
milling, and concentrating, and the technology of the mineral indus- 
tries. An educational series of specimens for high schools has been 
inaugurated, and new plans are being formulated that will make the 
Museum even more useful in the future than in the past. Its popu- 
larity is shown by the fact that over 100.000 visitors registered last 
year, while many failed to leave any record of their visit. 
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THE LIBRARY. 

This is the mining reference library of the State, constantly BOO' 
suited by mining men, and contains between 4000 and 5000 volumes 
of selected works, in addition to the numerous publications of the 
Bureau itself. On its .shelves will be found reports on geology, min- 
eralogy, mining, etc., published by states, governments, and indi- 
viduals; the reports of scientific societies at home ami abroad 
eneyelopa-dias, scientific papers, and magazines; mining publications: 
and the current literature of mining ever needed in a reference library. 

Manufacturers' catalogues of mining and milling machinery by 
California firms are kept on tile. The Registers of Mines form an 
up-to-date directory for investor and manufacturer. 

The librarian's desk is the general bureau of information, where 
visitors from all parts of the world are ever seeking information about 
a]] porta of California. 

READING-ROOM. 

This is a part of the Library Department and is supplied with mvr 
one hundred current publications. Visitors will find here various 
California papers and leading mining .journals from all over the world. 

The Library and Reading-Boom are open to the public from 9 a, u, 
to 5 r*. M, daily, except Sundays and holidays. 

THE LABORATORY. 

This department identifies for the prospector the minerals he Ibek 
and balb him the nature of the wall rocks or dikes he may encounter 
in his workings; but this department docs not do assaying nor compete 
with private assayers. The presence of minerals is determined, but 
not ibe percentage present. No charges for this service are made to 
any resident of the State. Many of the inquiries made of this depart- 
ment have brought capital to the development of new districts. Many 
technical questions have been asked and answered as to the best 
Chemical and mechanical processes of handling ores and raw material. 
The laboratory is well equipped. 

THE DRAUGHTING ROOM. 

In this room are prepared scores of maps, from the small ones filling 
only ii part of a page, to the larpest County and State maps; and the 
numerous illustrations, other than photographs, that are constantly 
iLiI for the Bulletins and Registers of Mines. In this room, 
.-ilsii. will lie found a very complete collection of maps of all kind* 
relating to (he industries of the State, and one of the important duties 
of the department is to make such additions and corrections as will 
keep the maps up to date. The seeker after information inquires here 
if he wishes to know about the geology or topography of any district; 
about the /orations of the new camps, or positions of old or abandoned 
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TOTAL MINERAL PRODUCT OF CALIFORNIA FOR 1903. 

The following table shows the yield and value of mineral substances 
of California for 1903, as per returns received at the State Mining 
Bureau, San Francisco, in answer to inquiries sent to producers : 

Quantity. Value. 

Asphalt 41,670tons $503,659 

Bituminous Rock 21,944 4t 53,106 

Borax (Crude) 34,430 " 661,400 

Cement 640,868 bbls. 968,727 

Chrome 150tons 2,250 

Chrysoprase 500 

Clays: For Pottery... 90,972 tons 99,907 

For Brick." 214,403 M 1,999,548 

Coal 93,026tons 265,383 

Copper . 19,113,801 lbs. 2,520,997 

Fuller's Karth 250 tons 4,750 

Glass Sand 7,725 " 7,525 

(.old 16,471,204 

Granite 408,625 cu. ft. 678,670 

Gypsum 6,914 tons 46,441 

Infusorial Karth '. 2.703 " 16,015 

Lead HO.OOOlbs. 3,960 

Lime. 496,587 bbls. 418,280 

Limestone 125,919 tons 163,988 

Lithia Mica 700 " 27,300 

Macadam 605,185 " 436,172 

Manganese.. 1 " 25 

Magnesitc 1,361 " 20,515 

Marble 84,624 cu. ft. 97,354 

Mica 50tons 3,800 

Mineral Paint 2,370 " 3,720 

Mineral Water 1, 1*78.310 gals. 558,201 

Natural Gas 120,1.^ M cu. ft. 75,237 

Paving Blocks 4,K>4 M 134,G42 

Petroleum 24,340,839 bbls. 7,313,271 

Platinum. 1,052 

Pyrites 24,311 tons tM,000 

Quartz Crystals 1,968 

Quicksilver 32,094 flasks 1,335,954 

Rubble l,610,440tons 1,237,419 

Salt 102,895 " 211,365 

Sandstone 353,002 cu. ft. 585,300 

Serpentine. 99" " 800 

Silver 517,444 

Slate 10,000 squares 70,000 

Soapstone 219 tons 10,124 

Soda 18,000 " 27,000 

Tourmaline 100,000 

Tunjuoise 10,000 

Total value $37,750,040 
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RELATIVE RANK OF COUNTIES IN TOTAL MINERAL PRODUCT IN 1903. 



1. Kern $4,957,602 

2. Shasta. 3,201,680 

3. Loa Angeles. .. 2,549,128 

4. Nevada 2,466,044 

5. Calaveras. 2,270,668 

6. Tuolumne 1,791,056 

7. Amador 1,639,819 

8. Butte 1,581,325 

9. San Bernardino 1,516,618 

10. Orange 1,029,435 

11. Napa 896,848 

12. Fresno 848,628 

13. San Francisco. 802,786 

14. Placer 800,985 

15. Ventura 714, 766 

16. Santa Clara . 670,159 

17. Siskivou 663,598 

18. San Diego 663,315 

19. Trinity 621,244 



20. 


Mariposa 


$552,516 


21. 


Alameda 


530,207 


22. 


Sacramento ... 


50(3,796 


23. 


Madera 


489,525 


24. 


Riverside 


446,449 


25. 


Plumas 


424,8SM 


26. 


Colusa 


420,4<i8 


27. 


Solano 


404,614 


28. 


Santa Barbara- 


384,688 


29. 


San Benito. . . 


367,851 


30. 


Mono 


360,024 


31. 


Sierra 


311,246 


32. 


Lake 


294,018 


33. 


El Dorado 


284,304 


34. 


S'n Luis Obispo 


257,416 


35. 


Santa Cruz ... 


2,>4,247 


36. 


San Mateo 


252,500 


37. 


Marin. 


218,427 


38. 




195,369 



39. Inyo $139,563 

40. Yuba 125,871 

41. Lassen 92,305 

42. Stanislaus .... 70,605 

43. Contra Costa. 62,500 

44. Monterey 51,436 

45. Huml>oldt .... 49,316 

46. San Joaquin.. 44,489 

47. Tulare 41,175 

48. Kings 24,200 

49. Mendocino ... 20,580 

50. Del Norte 7,183 

51. Tehama 7,000 

52. Alpine 2,847 

53. Yolo 144 

54. Merced 780 

Unapportioned 377,783 

Total $37,750,040 



MINING BUREAU PUBLICATIONS* 

Publications of this Bureau will be sent on receipt of the requisite 
amount and postage. Only stamps, coin or money orders will be 
accepted in payment. (All publications not mentioned are exhausted.) 

Attention is respectfully called to that portion of Section 8, amend- 
ment to the Mining Bureau Act, approved March 10, 1903, which states: 

"The Board (Board of Trustees) is hereby empowered to fix a price 
upon, and to dispose of to the public, at such price, any and all pub- 
lications of the Bureau, including reports, bulletins, maps, registers, 
<?tc. The sum derived from such disposition must be accounted for and 
used as a revolving printing and publishing fund for other reports, 
bulletins, maps, registers, etc. The prices fixed must approximate 
the actual cost of printing and issuing the respective reports, bulletins, 
maps, registers, etc., without reference to the cost of obtaining and 
preparing the information embraced therein." 

Price. Postage. 

Report XI— 1892, First Biennial... $1 00 $0 15 

ReportXIII— 1896, Third Biennial 1 00 20 

Bulletin No. 5— "Cyanide Process" (4th edition), bound (JO 08 

Bulletin No. 6— "Gold Mill Practices in California" (3d edition) 50 04 

Bulletin No. 9— "Mine Drainage, Pumps, etc.," bound (K) 08 

Bulletin No. 15— "Map of Oil City Oil Fields, Fresno County, Cal." 05 02 • 

Bulletin No. 16 — "Genesis of Petroleum and Asphaltum in California," 

(3d edition) - 30 03 

Bulletin No. 18— "Mother Lode Region in California" &5 06 

Bulletin No. 23— "Copper Resources of California" 50 12 

Bulletin No. 24— "Saline Deposits of California" 50 10 

Bulletin No. 27— "Quicksilver Resources of California" 75 08 

Bulletin No. 30— "Bibliography Relating to the Geology, Palaeontology 

and Mineral Resources of California, including List of Maps" 50 10 

Bulletin No. 31— "Chemical Analyses of California Petroleum" 02 

Bulletin No. 32— "Production and Use of California Petroleum" 75 08 

Bulletin No. 33— "Mineral Production of California— 1903" 02 
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Price. Postage. 

Bulletin No. 34— "Mineral Production of California for 17 Years" |0 02 

Bulletin No. 35— "Mines and Minerals of California" 04 

Bulletin No. 36— "Gold Dredging in California" $0 50 08 

Map of Mother Lode 05 02 

Gold Production in California from 1848 to 1904 02 

Register of Mines, with Map, Plumas County 25 08 

Register of Mines, with Map, Siskiyou County 25 08 

Register of Mines, with Map, Trinity County 25 08 

Register of Mines, with Map, Lake County 25 08 

Register of Mines, with Map, Nevada County 25 08 

Register of Mines, with Map, Placer County 25 08 

Register of Mines, with Map, El Dorado County 25 08 

Register of Mines, with Map, Inyo County 25 08 

Register of Mines, with Map, Shasta County 25 OR 

Register of Mines, with Map, San Bernardino County 25 08 

Register of Mines, with Map, San Diego County 25 OK 

Register of Mines, with Map, Sierra County 25 OK 

Register of Mines, with Map, Amador County 25 OK 

Register of Mines, with Map; Tuolumne County 25 OK 

Register of Mines, with Map, ButteCounty 25 ok 

Register of Mines, with Map, Mariposa County 25 OK 

Register of Mines, with Map, Kern County 25 OK 

Register of Oil Wells, with Map, Los Angeles City 35 02 

Relief and Mineral Map of California 25 C> 

Map of Calaveras County 25 OK 

In Preparation: 
Structural and Industrial Materials of California. 

Samples of any mineral found in the State may be sent to the 
Bureau for identification, and the same will be classified free of charge. 
It must be understood, however, that no assays, or quantitative deter- 
minations, will be made. Samples should be in lump form if possible, 
and the outside of package should be marked plainly with name of 
sender, postoffice address, etc., and a stamp should be inclosed for reply. 
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